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PREFACE

For the first time in 1979, the Research and Theory Division of the
Association for Educational Communications and Technology collected
selected research papers from those presented at the national convention
in New Orleans, LA for publication in this "Proceedings" document. This
publication was printed in Timited hardcopy quantity, but is available

through the Educational Resources Information Clearinghouse (ERIC) systen.

REFEREEING PROCESS: A1l papers selected for presentation at the Annuai
Convention and included in this "Proceedings" were

subjected to a blind refereeing process. Proposals were submitted by
potential presenters to Dr. Bill Winn of the University of Calgary who
removed all reference to author. Proposals were then submitted to reviewers
for evaluation. Approximately forty percent of the manuscripts submitted
for consideration were selected for presentation at the Convention and for
publication in these "Proceedings." The manuscripts contained in this
document represent some of the most current thinking in the educational
communications and technology field.

While each paper was intended to stand alone, they have been grouped
according to a general category for ease of use. Individual authors

should be questioned concerning their ideas, methods, or conclusions.

M. R. S.

Research and Theory Division
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sensory information to be extracted by the learner.
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RESEARCH ON MEDIA -- WHERE DO WE GO FROM HERE?

FRANCIS E. CLARK
Texas A&M University
JAY F, ANGERT

Texas A&M University

A summarization of media research inadequacies remains a standard fea-
ture of literature reviews. A serious reader of the research literature for
the past ten years will encounter numerous depressing appraisals of the
limited value of media research for improving education. Although many re-
viewers have decried the uncertain quality and utility of media research, an
exhaustive litany of futility is unnecessary. The comments which follow are

sufficiently illustrative.

Research Deficiencies

In 1968, Snow and Salomon remarked that "virtually nothing is known .
about the teaching effectiveness of instructional media" (p. 341). This con-
clusion was based, in part, on their observation of the widespread use of
experimental designs which averaged individual learner differences, although
the prime importance of these differences as independent variables had been
previously noted (Cronbach, 1957). Comstock (1975) similarly concluded that
the utility of media research for either theory or practice was inconsequen-
tial. In addition, research with, as opposed to research on media, has been

the rule rather than the exception (Salomon, 1970). Researchers have repeat-
edly treated a given medium as a whole entity, as in comparison studies of
film versus television, in an attempt to support the premise that the media

could indeed teach. Fleming (1970) recognized that such gross comparisons

o
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yielded meaningless data since they masked considerably more variability than
they explained. In 1977, Schramm described this macro quality as perhaps the
most regrettable feature of the long 1° ~f instructional media experiments.
Levie and Dickie (1973) suggested th earch would be better conceptualized
by specifying media variables in term, uf specific attributes. Finally, Con-
way (1970) and Dwyer (1972) have identified as a major research deficiency
the Tack of logical correlations between the treatment content encountered in
many studies and that typica] of actual classroom instruction. Glaser (1972)
and Salomon and Snow (1970) have also noted the pressing need for "ecological
validity," i.e., experimentation under normal instructional conditions.

Perhaps the most brutally frank assessment of medja research was offered
by Hawkridge (1973):

The fact is that instructional researchers and designers have

not provided even the foundations for constructing strong prac-

tical procedures for selecting media appropriate to given
Tearning tasks. If there has been British work in this area,

[ have been unable to discover it . . . . In the United States,
?ver 2000 media studies have not yielded the answers we need.
p. 1)

Taken at face value, these assessments imply a great deal of misdirected energy,

over a lengthy time span, to establish a data base of questionable value.

ATI as a Solution

The widespread recognition that media research had failed to attend to
individual learner differences prompted repeated calls for employing the meth-
odology known synonomously as Trait-Treatment Interaction (TTI), or Aptitude-
- Treatment Interaction (ATI), hereinafter referred to simply as ATI (Allen,
1971; Berliner and Cahen, 1973; Cronbach, 1957; Cronbach and Snow, 1977; Di-

Vesta, 1975; Snow and Salomon, 1968; Virag, 1976). Within this context,
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aptitudes or traits are defined broadly enough to include the psychological,
sociological and physiological characteristics of leamers. (ronpach and
Snow (1977) suggested that any aspect of an individual which my be useful
in predicting instructional responses should be considered an "aptitude ."
Treatments are defined in a similarly broad fashion so as to include varia-
tions among most experimentally manipulable aspects of the teaching or the
environment.

Interactions may be defined statistical 1y as regression slopes which
depart from parallelism. A disordinal interaction suggests that different
treatments are differentially superior for students who are at dif ferent
levels of a particular trait or aptitude. An ordinal interaction, however,
suggests that one treatment retains its superiority over an altérnate treat-
ment throughout the range of aptitudes under consdderation. However, this
superiority is usually more pronounced at one level of the aptitude thanat
others (0tt, 1977; Cronbach and Snow, 1977).

Adaptations in education to individual differences are neither riew nor
difficult to find. Considering the obvious extent to which the educationa]l
community has accepted instructional and progranma tic practices gearexd to
individual differences, the concerted research efforts to Tocate education~
ally relevant ATI surficially makes eminent good sense. It is intellectually
difficult to deny that ATI‘s exist. To do so is tantampunt to asserting that
the instruction which works ﬁest for one group of students is therefore best
for a1l students (Cronbach and Snow, 1977).

Paradoxically, it is the firm belief in human individual ity and instruc-
tional diversity which has so complicated ATI research. As Cronbach (1975 )

stated, "Once we attend to interactions, we enter a hall of mirrors which
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extends to infinity . . ." (p. 119). The greatest difficulty ATI researchers
have faced is the isolation of those aptitudes and treatment conditions, from
an unknown universe.af:differences, which reliably dinteract with particular
instructional treatments to produce predictable learning outcomes. Consider-
ing the immensity of the task, and the relative infancy of the technique, it
is hardly surprising that ATI results have been disappointing (Bracht, 1970;
Cronbach and Snow, 1977; Dwyer, 1978; Heidt, 1977; Parkhurst, 1975). Unde-
niably, ATI results have been less than spectacular. The range of aptitudes
and treatments is so vast that researchers have had a veritable field day in
devising researchable combinations. A search for ATI's calls for no less than
a survey of all the ways in which individuals and instructional treatments
may differ. These constructs may pair up to form virtually limitless ATI
hypotheses (Cronbach and Snow, 1977). The result has been a bewildering ar-
ray of studies with relatively few threads of commonality.

In the face of such diversity, the temptation is great to use a shotgun
approach in searching for ATI's. Salomon (1971) has noted a tendency on the
part of many ATI researchers to include extremely large numbers of trait mea-
sures in their studies, in the hope of discovering some interactions. Such

interactions, even when found, are weak in their explanatory power, having

arisen atheoretically and from an inadequate conceptualization of the traits.

For the most part, this broad-band exploration approach has not been success-
ful.

Attempts to integrate the fragmentary ATI results have met with only
Timited success. Allen (1975) concluded that generalizing from the available
results was virtually impossible. The similarity of his comments to those of

Hawkridge was striking: ". . . there is little definitive evidence from the
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aptitude-treatment interaction research that points conclusively to the em-
ployment of practices that might guide the selection of the more general
instructional strategies, much less lead to the design of specific instruc-
tional media" (p. 139). Dwyer (1978) and Parkhurst (1975) have also noted

the Timited usefulness and meaningfulness of ATI research to date. In the
summary of what is undoubtedly the seminal work for research on interactions,
Cronbach and Snow (1977) concluded that "No Aptitude X Treatment interactions
are so well confirmed that they can be used directly as guides to instruction®
(p. 492).

Numerous methodological problems have plagued the search for ATl (Cron-
bach and Snow, 1977). Quite often, however, investigations which have paid
close attention to acceptable methodology and data analysis have frequently
paid inadequate attention to the more subtle, but equally vital, manner in
which the particular cnnstﬁuﬁts chosen as dependent and independent variab1gs
complement one another. Thus, a large portion of the media research short-
comings has stemmed from an inadequate conceptualization of pertinent variﬁ.
ables. Snow (1970) pointed out the inappropriateness of the majority of
constructs in differential psychoiogy for use in ATI research, Cronboch and
Snow (1969) previously cited the need for new conceptualizations of traits
and treatments. However, both past and present admonishments have largely
gone unheeded.

The ATI research Titerature is so disparate and contradictory that re-
viewers find themselves in disagreement over its proper interpretation. How
‘ is one to make sense out of a body of research which fails to produce inter-
actions where hypothesized, produces interactions in unanticipated and inex-

plicable fashion, and which may or may not replicate interactions in



subsequent studies? Heidt (1977) stated that "To prove a trait-treatment
interaction, it is necessary to detect a disordinal interaction . N

(p. 13). Heidt further concluded that tn2 ATI results are so inconsistent
that general summarization is impossible. Berliner and Cahen (1973), how-
ever, argued that ordinal interactions are as useful in ATI research as dis-
ordinal. Contrasting reviewer techniques have further muddied the waters.
Of the ninety studies which Bracht examined, only five were adjudged as
giving adequate evidence of ATI, since they produced disordinal interactions.
Cronbach and Snow (1977), however, regarded Bracht's criteria as overly
stringent and, in a reexamination of several studies dismissed by Bracht as
failing to show ATI's, found disordinal interactions.

As different as non-ATI and ATI research are from one another in method-
ology and philosophy, it is interesting to note that many of the criticisms
leveled against non-ATI research are equally applicable to the newer method-
ology. To the extent that these inadequacies persist, confusion will still
reign. In 1970, Shulman warned against research which measured aptitudes
with micrometers but environments with divining rods; yet critics are still

decrying the unprofitabiiity of using gross aptitude and treatment measures

[ V]

(Anderson, Ball, and Murphy, 1975; Cronbach and Snow, 1977; Dwyer, 1978).
According to Dwyer (1978), unrealistic treatment content is still being ex-
perimentally varied under artificial pedagogical conditions (Salomon and
Clark, 1977). Methodological problems (e.g., inadequate sample sizes and
data analyses, and only rare replications), continue to hamper ATI efforts
(Berliner and Cahen, 1973; Cronbach and Snow, 1977).

These difficulties have led every reviewer of ATI Titerature we have

encountered to paint a depressingly familiar picture of ineffectiveness.



A11, however, have been loathe to suggest abandoning the effort and, surpris-
ingly, have reached somewhat optimistic conclusions on the heels of pessimis-
tic reviews. Perhaps the single most pervasive shortcoming of ATI research
efforts that we have detected is the lack of inclusiveness, i.e., collective
inattention to the totality of the learning environment. The term Aptitude-
Treatment Interaction by itself denotes an overly simplistic two-dimensional
conception of learning environments and has perhaps engendered a delimited
focus among some researchers. ATI investigations have provided a forum for
researchers to promote a spectrum of variables cowvering learner, teacher,
and treatment characteristics; environmental or situational conditions; and
a variety of resource characteristics. If research is to proceed systemat-
ically toward usable conclusions, some semblance of order must be imposed on
the mass of ATI hypotheses. To date, research has been conducted from each
researcher's—conception of fundamental combinations of attributes. However,
we arelénéware of a research model which effectively relates these diverse
attributes.

The literature is replete with suggestions. Carpenter (1972) called for
a biend of media and modes, instructional functions and objectives, content
and audience characteristics, and learning environments, while Clark (1975)
stressed the relationship between instructional methods, materials, and in-
dividual aptitudes. DiVesta (1975) suggested concentrating on cognitive pro-
cessing variables, whereas Salomon (1976) argued that a presentation’s
effectiveness depended on a match of mental skills activated by the presen-
~ tation's code and the learning task requirements. Finally, Burns (1976)
suggested a blend of learner, media and environmental variables, while Schramm

(1977) pointed out the need for studies of the cantent of instructional media,



While these varied recommendations have meritorious features, they reflect
both an obvious Tack of common terminology and a vast disagreement on a com-
prehensive model from which research on instructional media selection should

proceed.

A _Practitioner/Researcher Continuum

Since the empirical data have not provided clear research directions, we
are faced with a body of literature from which it is difficult to éxtract
"general" principles. Thus, we will need to extrapolate from a broad spec-
trum of models, paradigms, classification systems, and hierarchies. In this
way we may be able to identify the common denominators of the current litera-
ture. Any resulting research model would, of necessity, be eclectic in nature.

While it may be true that there is nothing so practical as a good theory,
it is also true that much theorizing has Tittle relationship with practical-
ity. Instructional researchers would do well to adept, adapt, and apply the
eclectic instructional practices of "successful" instructors to the design of

instructional research, Undeniably, a considerable amount of classroom in-
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struction, devoid of experimental controis or constraints, freguently produces

learning of practical significance. One possible explanation may iie in the
holistic approach which is characteristic of the "effective" instructor, but
which, philosophically, is worlds apart from mest resesrch efforts. Intui-
tively, many instructors manage to derive an optimal blend of personal style,
learner and resource characteristics, and tasE requiraments through a consid-
eration of psychological, sociological, and physiological factors.

A1l too frequently, however, the researcher operates from a narrowly

circumscribed perspective. This tunnel vision tendency leads to narrowly
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conceived research hypotheses. These hypotheses, in turn, engender explana-
tions of data in terms which either sustain or modify the philosophic bent
of a particular researcher. Rarely are philosophic lines crossed to acknow-
ledge equally valid or potentiailly superior explanations of observed learning
outcomes. This omission is true both across and within discipiines. The
field of educational technology serves as an appropriate example.

We assert that past media research has been philosophically dichotomous,
arising either from practitioner or researcher concerns. Becker (1977) de-
scribed how such artificial distinctions have excluded consideration of many
~ important varisbles. Not surprisingly, the various media selection models
have closely paralleled these media research directions. Mielke (1973) re-
ferred to this separation as the distinction between administrative research
and basic research, and Clark (1975) =xtended this distinction to most media

taxonomies.

To a large extent, commitment to preferred statistical methodology has

also dictated vesearch divections, Usuyally, dnvestigators have dealt with

one or two instructional variables at a time, either in a search for main
effects or for interactions. To this end, researchers have used regression
analysis and other sophisticated statistical techniques to analyze fairly
unsophisticated subjective measures of attributes or traits. For these rea-
sons, statistical trends have failed to produce the consistéﬂ§y needed for

~ the development of an instructional model.

Considering the unproductive history of research on instruction, it seems

appropriate to step back and take a second look at the diverse research
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directions which have been, to a great extent, independent of one another.
While we recognize that research frequently transcends artificial boundaries,
we nevertheless submit that most research on instruction may be categorized
loosely into three major areas. We feel that these areas closely parallel
the considerations of the effective instructor described earlier.

The first area may be termed functional and/or differential psychologi-

cal research. This area deals primarily with intellectual abilities, as weli

o Tapd o e g e 4 e avuahla
as. the relationships among stimuli, mediating covert bechaviors, and observable

overt responses. More precisely, researchers within this domain of research
usually begin with a psychological theory and then proceed to validate the
logically derived statements, in the form of constructs, through schemes for
organizing data for quantitative analysis. The following schemes are usually
thought to be synonomous: theory, model, paradigm, analogy, structure, hier-
archy, and system. E. L. Thorndike, J. P. Guilford, R. M. Gagné, B. S. Bloom,
D. P. Ausubel, L. S. Briggs, G. A. Salomon, L. J. Cronbach, L. L. Thurstone,
R. M. W. Travers, R. E. Clark, B. F. Skinner, C. E. Osyvod, and G. L. Gropper
are some of the researchers who have followed this Tine of research.

A second area deals with observational and/or sociological research,
Researchers in this area acknowledge the notion that individuals can Tearn to
perform some physical and social tasks by imitating the overt behaviors of a
"model." This research area includes the humanistic, cultural, ethic, ethﬁici
ego and consistency needs of individuals when they are alone or in groups.
This area also encompasses instructional cognitive styles which may be cul-
tural and social preference systems acquired and supplemented during schooling
(Heidt, 1977). Some of the proponents of the sociological approach to in-

struction include the following: A. Bandura, G. F. Kuder, E. K. Strong, G.

o
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W. Allport, H. A. Witkin, N. Flanders, W. F. Seibert, R. E. Snow, R. R. Sears,
A. H. Maslow, C. Buhler, and E. H, Erikson.

The third area is defined as physiological research. Within this area
lies the subjective research on perception, on the form and structure of sen-
sory messages, and on the constant interaction between the person and the
environment. The biological bases of knowledge contain the roots of ihis
major area. Research in this Jomain has dealt with the developmental charac-
teristics of indiviégéis as they interact, through the sensory channels, with
the instructional environment, S. H. Bartley, C. B. DeSoto, J. J. Gibson, M.
L. Fleming, J. Piaget, A. Gesell, R, J, Havighurst, H. Werner, M. Montessori,
D. Durkin, V. Lowenfeld, F. M. Dwyer, and A. A. Lumsdaine are some of the re-
searchers who have contributed to this area of study.

[t appears that an appropriate research model must be directly related
to the psychological, sociological, and physiological attributes of the learn-
er, the teacher, the task, and the resources, which collectively result in an
instructional environment. A Gestalt solution would be a research model,
applicable to field studies in educationa]vinstitutians; which accounts for
the total instructional setting. If learning is the ultimate product of the
instructional environment, then the instructional environment is the product
of the interaction within, between, and among the teacher, the learner, the
task, and the resources. One of the problems involved in a discussion of our
instructional model is that the variables are not, unfortunately, as mutually
exclusive as we would like for them to be. HWe are viewing instruction as a
- dynamic process in which the variables of instruction play an integral but
subordinate part. Of greatest importance are the unique psychological, socio-

logical, and physiological re1atién;hip5 within, between, and among the

Q.
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variables. We maintain that relationships between stimyli and responses are
best predicted from information about the intermediary processes that occur
within the individual. It is not unreasonable to suppose that the learner
has developed genera]rd1spgs1t1ons for processing stimulation based upon the
daily activities associated with communicating, perceiving temporal and spa-
tial relations, and problem solving. The learner must adapt himself to the
learning environment in order, ultimately, to learn. Our model, then, is

-
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the learner and his surroundings. To use Dale's (1969) "Cone of Experiences"
as a simplistic example, if the learning environment is too ”ccncrete,ﬁwthe .
learner will be under stimulated; if overly "abstract,” the learner will be
overwhelmed. In either case, it is quite likely that the learner will not
reach the objective of the learning task. The implication sought here is
that, in order to provide a functional relationship within, between, and
among the variables of instruction, communications problems involving syn-
tactics (interrelations of signs), semantics (meanings attributed to signs),
and pragmatics (human reactions to signs) must be minimal. Hence, the ob-
jective form (physiological) and subjective meaning (sacia}@gicai) of the
learning task must yield a functional distinctiveness (psychological) in
terms of the sensory information to be extracted by the learner.

Internal consistency within each variable of instruction is achieved
only when the psychological, sociological, and physiological attributes are
encoded and decoded in harmony. While it may be unrealistic to attempt to
- reduce the complexities of human nature to purely numerical terms, it seems
worth emphasizing that, if viewed in the manner we have described, there is

a potential of seven interactions within each variable of instruction for
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any given learning task. Carried further, the potential interactions among
the variables of an instructional environment, comprised of the learner, the
teacher, the task, and the resources, may be derived, in conservative mathe-
matical terms, as approximately three million total interactions (Hoel, Port
and Stone, 1971). Since these permutations are based upon one learner, rather
than a class or cell of twenty or more learners, the imp]icatiaﬁs are explic-
it. At any rate, these concomitant considerations serve to illustrate the
Cﬁﬂﬁ?éx%tylﬂ? any given instructionai environment. The compliexity 15 magni-
fied still further by the fact that perceived dynamic internal and external
attributes, that seem to be uniquely associated with the variables of the
learning environment, are not always accurate reflections of the actual unique
attributes. Over time, and through controlled research, the actual unique
att;ibutes for different learning environments, may mainfest themselves as a
subset of the perceived attributes. There is still, however, an additional
complication, i.e., that either perceived or actual attributes may evolve,
change, or disappear during the course of instruction or experimentation
either due to maturation or due to interaction with other elements of the
instructional environment. In the light of these considerations, it seems
particularly apt to note that Cronbach (1975) said ". . . the line of inves-
tigation I advocated in 1957 no longer seems sufficient. Interactions are
not confined to the first order; the dimensions of the situation and of the

person enter into complex interactions" (p. 116).

Where Do We Go From Here?

It would seem that the need exists for an instructional model that in-

corporates the past, present, and future researchable directions. This is



not to say that future researchers will agree that the postulated relationships
in vogue today are researchable tomorrow. Nonetheless, it may be possible to
use the model discussed hereinbefore as a foundation or datum plane upon which
a logical rationale could be based for future meta-analyses. At the same time,
psychological, sociological, and physiological measuring instruments aﬁdféf
inventories with veridical comparisons should be identified and/or developed

in an attempt to differentijate the unique attributes from the common and the
static attributes from the dynamic. As a result, functional experimental
research investigating the interrelationships of the variables of instruction
will, in the future, be equipped to employ realistic rational controls s¢ that
experimenters may more reliably explain that which actually happened.

Most contemporary researchers would agree that we need to know more about
the physical and psychological attributes of resources. Heidt (1977) suggested
that the unique psychological attributes of reéaurces may be a product of the
physical attributes for specific learning experiences. We submit that a simi-
lar subset of unique sociological attributes should also be specified since

they influence, and are influenced by, the unique psychological and physiologi-~

¥

cal attributes. To extend this idea, the subsets should also be comparabie to
all of the variables of instruction, and not just to the resources.
In conclusion, it seems feasanabTE to believe that a logically deduced
amalgamation of all research in the behavioral sciences cculd result in one
or more axiomatic theories for instruction. Once derived, selected constitu-

ent attributes could be held constant while, at the same time, systematically

. varying others. Until this is accomplished, research on instructional media

will remain omnibus, composed of complex and multivariate aspects of what

might be termed "impulsive reckoning."
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Research into Practice

(Presentation Abstract)

RESEARCH INTERPRETATION: A JUSTIFICATION FOR MEDIA

This paper will attempt to explain the apparent inconsistencies
in media research findings by identif,ing apparen. research weaknesses which
complicate data interpretation and frustrate attempts to derivé broad
generalizations useful to practitioners in their classroom use of visual
media, The presentation will emphasize the interrelationships which exists
among the different types of visual materials, different types of educational
objectives, different methods of presentation, different cueing techniques,
etc. Studies describing the results obtained from evaluations involving
television, slide/audiotape, programmed instruction, and textbook formats will

be reviewed.
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RESEARCH INTERPRETATION: A JUSTIFICATION FOR MEDIA

Education 1is currently experiencing financial crises which are necessitating
that virtually everyone justify the financial outlay wmade for his position,
equipment, and materials. At all levels instructional media specialists and
users of educational technology are being challenged to defend their usefulness
in the teaching-learning process. This is not always easy to do because of the
contradictory nature of empirical findings which have resulted from media
related research studies. For example, if one were to survey the available
experimenta1 media research, a number of studies would be found in which instruc-
tion utilizing media was significantly more effective than conventional instruction.
Some studies would also be found in which the mediated instruction was found to be
significantly less effective than conventional instruction, and others would be
found in which no differences were found to exist between the mediated and
conventional instruction. To further complicate media justification, when signifi-
cant differences are obtained in empirical studies, the results are seldom in
agreement with other research findings investigating similar problems (Davis,
1962; Wendt & Butts, 1962; Stickell, 1963; Reid & MacLennan, 1967; Chu & Schramm,
1967; Edling, 1968). Upponents of media and technology are quick to cite these
contradictory findings as an indication of ineffectiveness.

Since it has been documented that properly designed visual materials can
significantly improve student achievement (VanderMeer, 1950b; Kopstein & Roshal,
1954; Treichler, 1957: Gropper, 1962; Dwyer, 1972, 1978), it is imperative that
individuals charged with the responsibility of justifying media utilization be
able to detect those deficiencies in media research which contribute to its
failure to generate consistent findings of superiority. After deficiencies are

identified, contradictory findings can be explained and the use of media justified.
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Following is a 1ist of some of the most common criticisms associated with
media research which tend to complicate data interpretation and frustrate any
attempts to derive broad generalizations useful to practitioners in the class-
room (Dwyer, 1978 pp. 39-41):

1. Many studies have obvious weaknesses in experimental design,

i.e., lack of randomization of students, vagaries in
sampling, inadequate numbers of students in treatment
groups, lack of tests of significance and probability
statements, absence of any control factors.

2. A considerable number of media related studies which have
been reported are without any hypotheses or predictions
based on theory.

3. The content material being presented experimentally in
media related studies has been restricted in that it is far
removed from that which is currently being taught in
schools (nonsense syllables, digits, letters, etc.);
consequently, the results have had little practical
significance to educators involved in applications in
the classroom.

4. The difficulty and meaningfulness of the content material
(in terms of the kinds of educational tasks to be
achieved by the students) used in the experimental
treatments has not been specified precisely.

5. In many media reiated studies content to be taught has
not been pretested to determine where visualization of the
the content is appropriate; in other words, a cansﬁderab?e
amount of visualization used in media related experiments
has not been specifically designed to complement the content
material to be presented.

3: T
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10.

11,

In media related research the relationship that exists
between the content information in each channel (visual,
oral, print) to the information in the other channel(s)
needs to be specified precisely.

The method of presenting the visualization has not been
described precisely.

The precise purposes of visualization in many mediated
studies has not been stated.

The amount of realistic detail (line drawings, detailed,
Tine drawings, photographs) contained in visualization
designed to complement oral/print instructicn_in media research
has not been described precisely so that data from different

tudies can be compared.

L%

Mediated instruction normally is evaluated via printed
criterion items. To properly assess the instructional
contribution of visualization, a significant proportion

of the evaluation battery should reflect all the channels
(visual, print, oral, etc.) used by the learner to acquire
the information.

Many of the criterion tests currently being used to measure
achievement are global in nature attempting to measure the
students' total learning, rather than being designed to
measure media's contribution to students' achievement of
specific kinds of educational objectives. In using the global
criterion test to measure student achievement of different
types of objectives, the variances are pooled (for the
different objectives), thereby concealing any effects that
media may have in faciliating student achievement of specific

educational objectives.



12,

13.

16.

17.

18.

Many of the criterion measures used. to assess student
information acquisition may be invalid or unreliable--
reliability and validity coefficients are very infrequently
reported in media related research.

The type of test items used to measure student information
acquisition has not been adequately specified. This is
important because item format can influence the student's
level of achievement; j.e., a fill-in type test in which

the student is required to provide the correct word is

more difficult than a recognition type multiple-choice

type test in which the student is required to select the
correct response from an array of possible alternatives.
Researchers have failed to specify the time-span (seconds,
minutes, hours, etc.) between the presentation of the
information to the students and the testing.

The amount of time students have been permitted to view

and interact with the instructional presentations has not

been adequately controlled and/or reported.

Media researchers in preparing their research for

publication have omitted essential characteristics of

their studies which prevents exact replication, i.e., total time
of treatment, age or grade level of students, mean intelligence
of Students,‘érigr knowledge in the content area, etc.

Very few of the media related studies have been replicated

to establish confidence in the results.

The diversity of interests and a lack of common usable
terminology used by media researchers has compounded the
misinterpretation of many media related studies and restricted

their generalizability.



19.

To a certain extent the results of experiments have been
determined by the statistical techniques used--a liberal
test providing one interpretation of the results, a

conservative statistic another.
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Abstract

Behavioral objectives provide the basis for systematic planning of
instruction. This systematic approach enables the designer to work more
effectively and it enables the learner to understand what is expected upon
completion of the learning experience. There are, however, a wide range of
views concerning the advantages of behavioral objectives. The purpose Df>this
paper is to present a critical review of the literature on behavioral objectives.
This paper is divided into four major areas: (1) definition of a behavioral
objective; (2) the function of behavioral objectives; (3) a consistent acceptable
format for constructing behayiara] objectives; and (4) the pros and cons of
behavioral objectives.

The Titerature review revea1s>%hat current findings on the effects of
instructional objectives provide no conclusive or consistent data on the
relationship between the use of objectives and student Tearning. Consequently,
there is a need to assess the behavioral objectives movement, to identify

strongths and weaknesses, and to suggest areas in which research is needed.



Introduction

Behavioral objectives have been central to the concept of instructional
systems development. They have now been incorporated into the designing of
curriculun, They provide the basis for planning instruction. They have been
used to tell learners what is expected of them upon completion of the learning
experience. There is, however, a wide range of views concerning the advantages
of behavioral objectives, as well as many varying opinions as to the technical
aspects of how and for what purpose they should be used. Behavioral objectives
provide a point of departure for a thoroughgoing attempt to improve instruction.
By precisely stating in behavioral terms what the student should be able to
do after the learning experience, the designer hopes to reduce any gaps
between the desired outcomes of education and the intentions of the instructor.
This approach has been criticized from both curriculum specialists and
educational technologists. This paper is a critical review of the 1iterature
on behavioral objectives; it is divided into four parts: (1) determining a
consistent definition, (2) a consistent acceptable format used for writing
behavioral objectives, (3) the function of behavioral objectives, and (4) the

cases for and against the use of behavioral objectives,

I Defining Behavioral Objectives

At first it may seem that defining objectives is really not a difficult
task. However, educators experienced with curriculum development, course
development, and those who have tried to develop procedures for evaluating
students will attest to the fact that it is. Palmer (1974) feels that most

educators make the task of defining behavioral objectives far too complicated.
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This section of the paper will be divided into five parts: (1) Defining
Behavioral Objectives in Relation to Terminal Behavior, (2) Defining
Behavioral Objectives in Relation to Subject Matter, (3) Operationalism and
Behavioral Objectives, (4) Opposing View Points Concerning the Definition,
and (5) Research Related to the Development of a Consistent Operational

Definition.

Defining Behavioral Objectives in Relation to Terminal Behavior

Many educators have defined the term behavioral objoctive. Lindvall
(1964) states that the process of developing behavioral cbjectives is basically
one of facilitarving communication. This is accomplished by choosing
precise words and statements so that there is a clear and exact meaning for
those reading the objective. Popham (1969) writes that whether these state- -
ments are referred to as objectives, aims, goals, intents, or outcomes is
relatively unimportant. Whatever synonym is used, a behavioral objective
should refer to an intended change which one wishes to bring about in a
learner. Bloom (1956) defines objectives as being specific formulas that the
educative process uses to change student behavior. Mager's (1962) definition
of behavioral objective has probably influenced more educators than any other
definition: an objective is a statement describing a proposed change in a
Tearner; it specifies what the learner will be 1ike when he has successfully
completed a learning experience. For example, an objective written for a
5th grade science class using Mager's 3 characteristics of a well stated
objective would look Tike the following: Given a battery, light bulb, socket,
and pieces of wire, the student will be able to demonstrate the making of an
electric circuit by connecting Qiﬁes to battery and socket and testing the

lighting of the bulb.



Defining Behavioral Objectives in Relation to Subject Matter

A major consideration when one is defining behavioral objectives is that
of determining what is to be learned by the learner. An educational objective
has been described as one in which the learner's behavior is clearly and
precisely specified in relation to the subject matter with which the learner
is expected to deal. That is, the objective must specify not only the learner's
terminal behavior, but also the particular aspects of the subject matter to
which the learner must address himself in order that learning may occur.
Gagné and Briggs (1974) state that the first step in defining objectives is to
identify the purpose of the course. This purpose should be concerned with

what behavioral change will take place should the purpose of the course be

[y

attained. They also feel that these purposes should be stated as immediate
outcomes of instruction, and not outcomes to be reached in the distant future.
This process of identifying the purpose will help teachers to make clear
statements of what they are trying to teach. Some teachers in the past have
had a clear understanding of what was to be taught and what was to be learned
by the student, and were able to translate this notion into relevant learning
experiences without ever having put them down on paper. However, many other
teachers have not carried their thinking beyond the point of selecting the
content to be presented. They have not considered carefully what the students

are to do with the information.

Operationalism and Behavioral Objectives

Operationalism is a concept borrowed from the hard sciences. It is con-
cerned with banishing ambiguity and obscurity from the language of science.
By applying scientific concepts to concrete procedures one could avoid

inconsistent and contradictory meanings. In the context.of objectives it
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refers to the process of defining abstract constructs or concepts in terms of
a limited number of instances drawn from the three domains of learning:
cognitive, affective, and psychomotor (Tieman, 1977). Tuékman (1972) says

an operational definition is a definition based on the observable character-
istics of that which is being defined. In the field of behavioral research,
operational definitions are formulated so that statistical methods can be
applied. These methods produce reportable evidence and hard conclusions.

The behavioral objectives approach requires that behavioral objectives be

precisely stated in behavioral terms,

Opposing View Points Concerning the Definition

Some educators Fee1 that there is difficulty with explicitly defining
behavioral objectives. MacDonald-Ross (1973) points out that some of the
problems encountered in the behavioral objective domain are extensions of
the basic problems faced by operationalism. He states: "What exactly
counts as an operation? What happens to the concepts when we are not per-
forming operations or if we have not yet learnt how to perform them?"

Hempel (1958) says that the greatest advances'in scientific systematisation
have not been accomplished as a result of referring explicitly to observable
behaviors, but rather by means of laws that speak of various hypothetical or
theoretical attributes. He points out that activities, events, and attitudes
which are not ascertainable by direct observation have an important and valid
place in the educational system. For instance, in the fine arts it is
extremely difficult to have an observable product when judgment, feeling,

and creativity play such a major role. MacDonald-Ross points out that as far
as art subjects are concerned, there are no ultimate goals to be reached, but

rather standards of judgment and tastes to be developed. He also says that



these broad goals in the arts do represent a type of behavior, which being

internal is not observable. Eisner (1967) supports the positions that attitudes,

~ values, and creative experiences are important educational aims which cannot be

translated into behavioral terms. Burns (1972) feels that if the definition
of behavicral objectives is concerned only with specific behaviors, there is
no room for expansion, self discovery, originality, and whatever you might

wish to call that which is subsumed under the general term “creativity."

Research Related to the Development of a Consistent Operational Definition

A series of studies (Barron, Gerlach, and Haygood, 1976, and Haygood,
Geriach and Wigand, 1977) deal with analyzing rater's perception of the com-
ponents of behavioral objectives, rated both in isolation and within complete
statements of objectives. These studies measured the degree to which the
various components contribute to the raters' perceptions of the complete
objective. These empirical studies have currently investigated the development
of a consistent operational definition of the terms behavioral objective,

The results indicate clearly that no single component, the verb, direct object,
condition, or standard, should be singled out as being of primary importance

in determining the character of a behavioral objective. Investigators are
moving closer towards a consistent operational definition of the behavioral
objective, but additional research is needed that will limit the many dis-

crepancies among educators concerning the definition.

II Form

Major Theorists Views on Form

Many articles and books have appeared in the professional Titerature

concerning the proper form of behavioral objectives (Mager, 1962, Bloom, 1964,
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Lindvall, 1963, Popham and Baker, 1970, and Kibler, Barker, and Miles, 1970).
Tyler (1934) suggests one should state the objectives in such clear and
definite terms that they can serve as guide for constructing test questions.
Many statements of objectives are so vague and nebulous that they prove to
be glittering generalities which are of little value as guide in teaching and
of no value in making examinations. Mager's (1962) three criteria for a well
stated behavioral objective are probably the best known: (1) One should state
the objective in terms of what the learner will be able to do after the
learning experience. This is done by selecting verbs which describe observable
actions. Such words as identify, describe, construct, and 1list are far less
ambiguous than verbs such as to know, understand, or appreciate. (2) The
second characteristic of a well stated objective is a statement of the condi-
tions under which the performance is to occur. Conditions should be stated
clearly enough that others understand your intent as you understand it.
(3) The third characteristic of a well stated objective is the criterion, the
quality or level of performance that will be considered acceptable.

Some educators feel that Mager's criteria for a well-stated behavioral

objective have weaknesses. Merrill (1970) reports that Mager's criteria for
a well-stated objective fail to distinguish the level of behavior. He states
that there are more purposes to instructional objectives than transmission of
knowledge and increasing proficiency. He also points out that there are two
classes of conditions under which behavior is to occur. The first is concerned
with those conditions related to a particular subject matter and unique to the
testing situation. An example of a condition stated in a behavioral objective
for a math class would be "...using only a calculator..." or "...using only
the protractor..." The second is concerned with the psychological conditions

which help define the behavior being observed. This second type is quite often
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overlooked and is more important because the type of behavior being observed

wiiidzhange when psychological conditions are changed. In most cases the

psychological caﬁditions are not stated in the objective, but have an jmpor-
tant effect upon its outcome, For example, the classroom learning environment
is typically not normal the day before Christmas vacation. MacDonald-Ross
(1973) feels that a fourth characteristic should also be considered when deter-
mining what constitutes a well stated objective: an objective siiculd be
relevant to the general educational aims of a course. He states, "No rules
are given for achieving this criterion--which is actually the most difficult
to achieve, yet the most ﬁmpcrtant of al1" (p. 12).

Gagné and Briggs (1974) agree with the three basic criteria set forth

by Mager and later writers concerning a well-stated behavioral objective.

Gagné and Briggs also state that the choice of verb in an objective is a matter

of critical importance. They feel that there are two kinds of verbs which
must be incorporated into an objective. The first verb denotes action. Verbs
denoting action are not difficult to find. Common ones are, writes, draws,
selects, matches, names, groups, verifies. There are many others as well.

The following examples denotes action: Without use of reference materials,
state the provisions of the Fifth Amendment, in writing. While it may be
essential for completeness of communication, is not necessarily the most impor-
tant verb in the definition of an objective. The second verb, (i.e., the |
major verb) which they feel is probably of even greater importance in its
implications, denotes learned capability. It has the purpose gf»éﬁmmunigating
the kind of human capabi?ity one expects to be learned, as it may be observed
in some performance exhibited by the student. The following verbs describe
performances implying learned capabilities: discriminate, classify, demon-

strate, generate, execute, originate, identify, and state. Several examples
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that use verbs which describe learned capabilities are: "...states orally
the major issues in the Presidential campaign of 1968," and “...identifies,
by naming, the root, leaf, and stem of representative plants." Early writers
regarded the verb as the primary determiner for which objectives were con-
sidered behavioral. Many writers provided us with 1ists of verbs. Not until
Deno and Jenkins (1968) was there any empirical data collected regarding the
verb and behaviorality. Deno and Jenkins selected a 1ist of verbs from a
well-known experimental curriculum. They had a group of elementary and
secondary teachers rate the verbs on a five point scale of observability.
The following results were reported by Deno and Jenkins “The results
indicate that many widely used and recommended behavioral terms refer to
behavior which is not regarded by teachers to be as clearly 'observable' as
some have suggested" (p. 22). They concluded that verbs used in behavioral
objectives are selected for usage rather than observability. Gerlach (1974)
replicated the Deno and Jenkins study, by rating the same ninety-nine verbs.
The results obtained by the study were basically the same as those reported

by Deno and Jenkins.

A Closer Look at the Three Essential Characteristics of a Behavioral Objective

A verb which describes overt behavior is the main factor involved in
stating clear descriptions of what the learner must do to perform the task.
There are many verbs which could be used in behavioral objective statements.
The following list is illustrative of widely used verbs: identify, name,
describe, construct, state, discriminate, classify, generate, name, order,
check, and perform (Sullivan, 1969, Deno and Jenkins, 1968, Gagné€ and Briggs,

1974, Gerlach, 1974).



The choice of verb in an objective is a matter of critical importance.
The’primary reason is the avoidance of ambiguity. The statement of an objec-
tive should communicate reliably, in such a way that two different literate
people will agree on the specific behavior which is to be exhibited by the
learner. Words such as “knows," "understands," "appreciates," do not communi-
cate reliably. The action should be expressed in the objective so that anyone
who reads it will be able to identify the same performance.

The statement of conditions which specifies the condition under which the
behavior is to occur is the second-esséntial characteristic of a well-stated
behavioral objective. The conditions specify the limitations and restrictions
which are imposed on a learner when, following instruction, he performs the

task stated in the objective. Conditions describe the materials, events,

information, and the objects in the learner's environment. Examples of stimulus

conditions include the following:

"When presented with a typed list..."

"With the use of class notes..."

"Without the use of classnotes or other references..."
Ambiguity is reduced when precise limitations and restrictions are specified.

The third essential characteristic of a well stated behavioral objective
is the statement of criterion, which describes k~w well the learner is to per-
form the task. The criterion or standard provides a basis for eva]ﬁatfng the
prescribed behavior. For example, consider the objective "Name the four major
food crops grown in Arizona." The standard is "correctly name all four major
food crops grown in Arizona and only those four. Thus a performance standard
is a specified level of achievement used to determine whether or not a task

has been mastered satisfactorily. Performance standards help both teachers
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and students know where any given student is in a program. Mager (1962)
states, "When the minimum acceptable performance for each objective is speci-
fied we have a performance standard to use in assessing students' work.

Mastery generally means that the student will exhibit the performance
100% of the time (minus some small percent for "measurement error"). However,
frequently it is appropriate to set a lower standard, such as three out of
five problems solved correctly, or four out of six defects identified (Bloom,
1971). Briggs (1970) states, "Many people find the how well criterion the most
awkward to include in a statement of objectives. But, for objectives requiring
more complex evaluation, it may be easier to omit this third criterion from
the actual statement of the objective, and present it in the scoring key, and
grade conversion guide, showing just what standard of student performance will
be considered acceptable."

Behavioral objectives do not state in quantitative terms what criteria
will be used tc‘determine whether or not the objective has been satisfactorily
met (Gagne and Briggs, 1974). The objective does not say how many times the
student is to "demonstrate the addition of whole numbers," or how many "errors"
will be permitted. They do not state what will be needed for the observer to
be confident that the objective has_peen met. -Gagné and Briggs feel that there
are two reasons why the criteria should not be included in the objective state-
ment. First, the criteria specified in an objective is not Tikely to be
applied in the same manner to all individuals. Second, the question of
criteria of performance is a question of "an to measure," and is bound up with
the techniques of performance assessment. At the point in the instructional
planning when objectives are being described, it is confusing tcfbecohé

concerned with assesément procedure. The concept of mastery implied by the
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objective statement is derived from an important theoretical viewpoint. The
theory underlying Gagné's (1970) learning hierarchies accounts for the func-

tion of mastery. According to the theory, the achievement of an intellectual
skill is important because it supports the learning of more complex skills.
Strictly speaking from a practical view, Gagné and Briggs point out that it

is not possible to predict in precise terms how mastery should be measured.

They state, "It is not wise to adopt some arbitrary standard like five out of
six correct responses. The criterion of mastery will vary with what is being
learned, and needs to be determined as a part of the assessment process" (p. 89).

The roles of the three basic components of an objective, as stated by
Mager (1962) have been researched by Barron and Gerlach (1974). fheir results
confirmed the importance of the verb in objectives, but they also found that
the choice of conditions and criteria influences the rating of a complete
objective. Haygood et al. (1977) state that "no single campaneﬁt, such as the
verb, should be singled out as being of primary importance in determining the
characteristic of a behavioral objective."

Some writers contend that form should be considered only as a function of
an objective. There is little point in requiring a teacher to write an objec-
tive in standard form without taking into account the purpose for stating the
objective (Harlen, 1972). This purpose should provide the basis for teachers
to make decisions in their everyday work in guiding learning in the classroom.
Of course there will be a variation from one teacher to another as to the form
of expression. Harlen states, "The form in which the objectives are stated
must also be left to the teachers; trying to specify them in the detail advo-
cated by Mager may be of help to some in encouraging clarity of thought, it may

be unnecessary for others" (p. 234).
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Instructional, or classroom, objectives are primarily the responsibility
of teachers and cannot be ﬁetermined-by anyone else (Harlen, 1972). Unfor-
tunately, teachers are frequently untrained in the use or formulation of
behavioral objectives in which case outsiders suggest examples or provide
guides to defining objectives. This may do as much harm as good if teachers
accept others' objectives as their own, or if they go through a superficial
training which teaches them the form but not the philosophy behind the concept
of objectives (Marlen, 1972).

Many teachers are now being given the opportunity to implement a developed
objective based instructional program. Niedermeyer and Sullivan (1977) state
that teachers db have the option of accepting or rejecting an objective based
program on their judgment of the worth of its objectives and resources for
their pupils. There is no explicit requirement that teachers are to use all
the materials that have been developed for them, or closely follow the recom-
mended instructional procedures. The intention of the teacher and the program,
however, is to produce successful pupil performance on the objectives. To
reach this goal teachers should use whatever resources and creative abilities

they have.

ITI Function of Behavioral Objectives

The functions of behavioral objectives can be divided into four categories:

(1) aid in design of developing efficient instructional programs; (2) provide
guidance in evaluation of instructional programs; (3) facilitate learning for
students; and (4) inform teachers, administrators, and general public of the
purposes of the instructional program.

Aid in Design of Instruction. Objectives offer a systematic means of




Planning in education. When designhing a program or system, one needs ton know

what a successful solution will look 1ike as well as what criteria it must

satisfy. MacDonald-Ross (1973) implies that behavioral objectives can provide

the only possible rational basis for evaluating the success of the learning

experience. The course becomes successful only if the students can demonstrate

satisfactorily what the objectives predict. He also states that objectives

indicate how the process of teaching should be conducted as well as help to

assist in the selection and design of instructional activities.

A systematic procedure for developing instruction has been developed by

- Gagne (1974). He states that when objectives are known, one is ahle to infer

what kind of Tearned capability is being acquired, and one can also determine
what conditions will be needed to bring about the learning with greatest

efficiency. Clearly, then, the systematic design of lessons which make up

courses will result in the development of a sizeable collection of statements
of objectives. This collection of objectives will be constructed by using
such schemata as Bloom's Taxonomy (1956) or Gagné's learning hierarchy (1970).
Higher Tevel objectives will be formulated which will depend on the acquisi-

tion of Tower level objectives. These lower level objectives will be stepping

stones or prerequisite skills that will have to be mastered before the higher

level goal or objective can be achieved. Thus the specification of prerequisite

skills should provide a complete description of those previously learned skills

needed by the learner in order to acquire the new skill most readily. The

identification of performance objectives makes possible the classification of

capabilities into useful categories. Without these categories, we can deal

with learning principles only on a very general basis. With them, it becomes

possible to infer what kinds of learned capabilities are being acquired at any

<1
C



given point in the learning process. One can also determine under what condi-
tions (internal as well as external) the learning experience takes place.
This knowledge may increase the efficiency of one's instruction.

Instruction is to be designed with reference to performance objectives and
the prerequisite capabilities they imply. The first necessary component in the
design of instruction is to classify the lesson as having a particular type of
learning ijeétiveg Along with specifying objectives, two other components
are included in the design of instruction. One is developing methods, designing
materials; producing media, and developing learning experiences or exercises;
the other is evaluating the success of the learners after the instructional
process. Mager (1968) describes the three components of instruction in an
easy to remember format: (1) Where am I going?, which refers to how to achieve
the objectives; (2) How will I get there?, which refers to how to achieve the
objectives; and (3) How will I know when I've arrived?, which is the evaluation
process of determining whether or not the student has satisfactorily achieved
the objective. These three questions can be used when planning instruction,

One does not have to proceed in any given order when developing the three
components. MacDonald-Ross (1973) feels this would be entirely too mechanical
a view of the procedure of instructional design. Rather, he suggests that
the designer should do his best in developing objectives, then move on to
considering the end-of-unit tests, and then select and develop the instructional
materials. This procedure would be carried out until one feTﬁ that each
component had been specified as clearly as possible. At this point one would
develop a first draft; quite frequently there will be changes in some of the
objectives. But of course one would be doing this on the basis of some

evidence rather than on the basis of some vaguely conceived or haphazard



scheme. One should realize that although objectives are intended to be a
basis for prescribing course structure and evaluation, frequent adjustments
must be made in practice.

There are varied viewpoints concerning the advantages and disadvantages
of using behavioral objectives in instructional design. Baker (1974) for
example, feels that the use of behavioral Qﬁjectives in Fgrming a basis for
restructuring instructional programs may have some negative consequences.
Because objectives are stated in operational language, they appear to be
more teachable. Objectives may look achievable if they follow the formula:
"Given...the student will be able to...", but such is not always the case.
Because it is easy to transform goals into the accepted behavioral objectives
format, examples of learning may be casually produced. Baker states that
verb has been supplied, there is 1little to criticize. She also states that
"most behavioral objectives do not present sufficient cues regarding what a
teacher should alter in instruction in order to facilitate improved learning."”

Objectives help as a stimulus to clear thinking by forcing the teachers
to think in specific terms rather than in vague ambiguities. MacDonald-Ross
(1973) feels that this is a prerequisite for any system of design or planning
and that such thinking yields the additional benefit of revealing value judg-
ments that might otherwise remain concealed. Once externalized, such thinking
can be subjected to criticism and testing, and thus instruction can be improved.
Since objectives can provide a stimulus for clear thinking, they can help
teachers in developing instructional goals, strategies, purposes, and methods.
Kibler, Cegala, Parker, and Miles (1974) suggest that if teachers state their

instructional intent in behavioral objectives, other teachers will be able to

U
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understand what content is being covered within their classroom.

Although there is not complete acceptance among educators of the specific
use of behavioral objectives in designing instruction, it can be agreed that
behavioral objectives can provide guidelines for teaching and can lay the
foundation for a systematic approach for curriculum planning.

Guidance in Evaluation of Instruction. Objectives are useful in the

evaluation process. Eagn% (1970) states that descriptions of abjectives are
descriptions of what must be observed in order to verify that the desired
learning has taken place. Consequently, statements of objectives are used

for assessing student learning. Teachers may use objectives to design situa-
tions within which student performance can be observed; or objectives can be
used as a basis for test construction. While objectives can be used as a

basis for evaluating students, they can also be used as a basis for evaluating
instruction. Since objectives are directly related to instructional content,
and since they include a performance standard, both the student and the

teacher can know the quality and quantity of a successful performance. If
students constantly fail to meet the standard specified in the objective, this
can help the teacher to evaluate either the instructional content or activities
that are related to the ébjectives not being attained by the students. Revision
of the instructional content and/or activities may be needed at this time.
Kibler et al. (1974) feel that there are primarily three functions of evaluation
in instruction: (1) student achievement of instructional objectives; (2)
evaluation of instructional materials; and (3) evaluation of the instructor.
Kibler goes on to say that while both norm-referenced and criterion-referenced
testing can be used to provide information concerning the three functions,

criterion-referenced testing is best suited for accomplishing functions one



and two, and norm-referenced testing is best suited for function three. It is
extremely important that teachers be able to determiﬂe the student's level of
achievement at any time during an instructional program. This can be done

very effectively by keeping an accurate record of the students' progress on
each performance objective throughout the instructional program. When teachers
have this type of information, they will know how the student is performing at
any time and they will be able to pinpoint any weaknesses in learners.

Evaluation can occur throughout the instructional process. Briggs (1970)
states that tests over competencies of an objective are useful for determining
whether or not students need additional remedial work. They also are a useful
source for pinpointing trouble when a student fails the test of aAééecific
behavioral objective. When tests are given for specific objectives, then :ankx
serve as a guide for the teacher in determining whether the student is ready
to go on to the next objective. Tests for units of instruction can reveal the
learner's mastery of more complex objectives. End-of-course tests can indi-
cate the students' ability to solve more complex problems or to apply their
‘knaw1édge to a wider range of situations. Gagn& (1974) feels the pre-tests
based upon criterion objectives can also help to identify students who have
acquired the level of performance before instruction begins. Such objectives
may also help in identifying students who Tack the pre-requisites to satis-
factorily meet the criteria set forth in an objective.

Teachers have few rules to go by when writing test items; selection of
content is often haphazard. Consequently, when teachers are faced with a
student who has not satisfactorily met the objectives, they often have dif-
ficulty in selecting content for practice items. Teachers usually guess, after

inspecting the test, what relevant class of examples they may use that will

46



correspond to the objective. Baker (1974) feels the amswer to providling data
to facilitate improvement of instructional programs lies in domain re-ferenced
testing. This type of testing can supply both the data needed for as sessment
o f instructional programs and information syitable for feedback to te ichers
to facilitate planning. The use of domains 4n the des-ign of tests he Ips
reduce the production of trivial objectives., A domain consdsts of 3 subset
of knowledge, skills, understanding or attitudes where the éésentim elements
of the content, in which the student is expected to accuire, 15 careful ly
described. Baker states, "domains for teachding and testing represent an
attempt to find a reasonable compromise between vagueness and over-precision”
(p. 11). Domain require the teacher to focus om the range of eligible content
to which the learner's skill is to apply. Designation of content ryles
represents the major difference between dormain-weferenced testing and objective-
based evaluation. Content limits provide a set of rules to describe what
content is appropriate to include or to sample -in the test on instryctional
e;:amp']es! The content 1imits describe the range of coratent to which the
learner is expected to respond.

Referring again to the three components in the design of instrycition
(see p. 15), it can be seen that instruction is cyclical. That is, tFe three
components are in constant feedback loops. Not only does the finished
product get tested and revised, but even the obFectives themseIves are subject
to revision. The result of such cycling is that the objecti ves, course
content, and tests may eventually form parts of an interlock ing system, where
changes in one part will require adjustments in the other two parts. The

advantage here is that the system can continue improving over a period of time.
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Facilitates Student Learning. When behavioral objectives are given to

students prior to the instructional content which is to be presented, they
provide guidance to the student in the processing of information. Deterline
(1968) says that if students are told precisely what the objectives are, in
the form of minimum performance requirements, and if they are given sample
test questions, performance can be improved. Behavioral objectives provide
goals which are definable and assist in guiding the teacher in developing
student activities. If behavioral objectives are used to tell the student
exactly how he is going to be tested, the threatening aspect of the test will
probably be reduced. Testing is a means by which students can check on their
progress, or as a tool which the teacher uses to help them progress. By
providing the objectives to the students one is CQmmunicating to the students
what they are to do, to achieve satisfactorily. Kapfer (1970), too, advocates
presenting behavioral objectives to students. He says that if students are
given objectives they will be able to make intelligent choices concerning how
they will attain them. In the past, students have not had this opportunity.
Kibler et al. (1974) state that it seems reasonable that students who are
presented with behavioral objectives are spared the frustration and time-
consuming effort of trying to guess what the teacher expects of them. It also
seems Togical that students will learn more if they are told what is expected
of them and how they will be expected to demonstrate that they have satis-
factorily met the objective.

There are several more reasons for providing objectives to students
(Duchastel and Merrill, 1974). The first is that behavioral objectives may
provide direction to students' learning. Since they will know exactly what is

expected of them, they will be able to discriminate between relevant and



non-relevant material. The secénd is that objectives may provide some organi-
zation or general structure to the content or subject matter. Duchastel and
Merrill also point out that objectives may serve a management function by
enabling the students to better arganize their time and learning experiences

in terms of the goals of the course. This might help eliminate the typical
cramming sessions which often precede tests. Another function is that of
providing learners feedback in terms of the criteria set forth in the objective,
enabling students to deal with any discrepancies between performance and goal.
Finally, presenting objectives to students may heip to motivate them. Students
who know that they have satisfactorily met the criteria set forth in the
objective will probably be more motivated than students whose only reinforce-
ment comes from a grade at the end of a course. Duchastel and Merrill also
point out that presenting objectives to students will have no results if the
students pay no attention to then in the learning situation. Therefore,
teachers must make an effort to thoroughly explain the meaning of objectives

to students so that they will actually use them while learning. A discussion
on the form and function of behavioral objectives would be helpful. However,
teachers must be careful not to give long and extensive lists of objectives to
students. This may overwhelm and confuse them. Such a 1ist would defeat its
own purpose,

Eagné et al. (1974) agree that the advantage of providing objectives to
students is that it informs the learners of their goal. Sagn% disagrees with
those who contend that when one communicates an objective to students, they may
be inhibited from trying to meet still other objectives which they may formu-

late themselves.
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Informs the Teacher, Administrator, and the Lay Citizen of Purposes of

Instructional Program. Accountability in education has gained acceptance from

both the public and the federal government. With the growing involvement of
parent groups in making decisions about local educational systems, it is
clear that some form of accountability is needed. The public should be aware
of the exact nature of what Tearning and schooling are all about. This type
of accountability is becoming a more frequently discussed issue in education.
Taxpayers, parents, funding agencies, and legislators are all extemely
interested in having some type of proof that education in fact is taking place
in our schools. Are schools really doing what they say they are doing? Why
should any educator try to cover up what is being taught? How and what should
"Johnny" know and do by the end of the school year? The answer to these
questions is quite simple and straightforward: Specify the objectives, which
in turn will inform these people about what we are doing and how we can prove
it. To achieve the balance between spending and student learning that accounta-
bility demands, the teacher and school ﬁystem must show evidence that students
have learned as a result of their instruction. Educational accountability can
be demonstrated successfully only when educational goals and objectives are
precisely identified and stated. Kibler et al. (1974) say that the use of
instructional bojectives will allow teachers ic convey their goals to their
supervisors and school boards. Burns (1972) suggests that specifying what is
to be learned is obviously the function of objectives.

In order to defend budgets or requests for funds, administrators and
teachers can provide the content of courses in objective form to the school
board and thus demonstrate the need for expenditures to the board in more

concrete terms. This process is much better than trying to provide verpal or
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verbal-pictorial representations of learning situations as they really exist,
because board members are often too far removed from the classroom. Thus,
instructional objectives may provide a basis for logical, concrete reasons for
spending money. Scott (1974) states that objectives can also be used to
explain to parents or to the community the philosophy on which a given course
of instruction is based. Parents are often neglected in the educational pro-
cess. However, parents are becoming increasingly concerned about the quality
of education in the schools and are becoming more involved in the educational
process. A Tist of objectives couid be sent nome to the parents telling them
which objectives their child attained. Parents could then evaluate the pro-
gress of their child at intervals during the year and check to make sure that
their child is keeping up. This would help inform parents about the content
being taught as well as the childs' growth in the program. These objectives
could also inform parents of the child's weaknesses and strengths. Such a
procedure would be quite an improvement over the report care procedure
commonly used.

There appear to be a least two advantages to the use of objectives in
most teaching situations. First, objectives prompt teachers to determine the
most significant aspects of the subject matter to be learned. The second is
that objectives aid in establishing criteria for the measurement of classroom
achievement. Since instructional objectives require teachers to specify
criteria for acceptable behaviors and to determine in advance how satisfactory
performance will be measured, teachers can achieve an increased sense of
security. They feel more secure in their position and more satisfied with
their professional contribution when they are confident in teaching the subject

matter, confident of the subject matter's importance, and confident that the




measurement techniques will measure whether or not the objectives have been
met satisfactorily.

Instructional objectives are important at two levels of administration.
The administrator who is in charge of curricula relies on objectives to insure
that content and subject matter are covered adequately and that subject matter
between courses does not overlap or become redundant. Instructional objec-
tives also promote a thread of continuity among related courses. Instructional
objectives developed by teachers give the supervising administrator insight
into the teachers' philosophy and course goals. Teachers can collect data to
determine the effectiveness of their instructional program and if students
are continually failing to meet the standards set forth in the objectives, it
may be a result of poor instruction. This in turn will enable administrators

to more effectively evaluate teachers.

IV The Cases for and Against Behavioral Objectives

The Case for Behavioral Objectives. Since the time Mager's (1962) classic

book on Preparing Instructional Objectives provided a major stimulus to the
use of behavioral objectives in the field of education, two distinct schools
of thought emerged, the first argﬂing the case for the use of behavioral
objectives, and the other against the use. In arguing the case for the use

of behavioral objectives in education, a Targe number of claims have been made.
Proponents of the use of behavioral objectives maintain that behavioral objec-
tives clearly indicate to students what is required of them, and as a result,
student performance improves (Gagnég 1970, Mager, 1968, Popham et al., 1969,
and Tyler, 1964). Objectives can also provide communication between the
teacher and the student. Students become aware of where they are going and

what is expected of them when objectives are given to them. Objectives work
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as an organizer. A considerable number of studies collected empirical data
which indicate that giving objectives to students prior to instruction will
enhance student learning. Dalis (1970) demonstrated that by using precise
instructional objectives in advance of instruction enhanced learning of high
school students in a health education class. The study implies, however, that
objectives must be stated in precise terms, otherwise their value to the
learning situation is doubtful. Doty (1968) investigated the effect of pre-
senting objectives to students in a reading class. The results showed that
the students who had prior knowledge of the objectives scored significantly
higher on a posttest than did students who did not have prior knowledge.
Lawrence (1970) studied two groups of students in a nursing care course, while
Engel (1968) studied two groups of students in a mathematics course. Both
studies reported that the group who received the behavioral objectives prior
to instruction performed significantly better on a posttest. Blaney and
McKie (1969) divided sixty volunteers into three groups, a behavioral objec-
tives group, a general introduction group, and a pretest group. The results
showed that the behavioral objectives group did significantly better than the
introduction group on a posttest. The results also showed no significant
difference between the pretest group and the behavioral objectives group on a
posttest. Students in a college economics class were divided into two groups.
One group received the behavioral objectives and the other did not. Tieman
(1968) reports that by using retention scores as criterion, the behavioral
objectives group scored significantly better than the non-objectives group.
There are also several studies that have shown no significant differences
between groups of students who have received behavioral objectives and groups

who have not (Boardman, 1970, Smith, 1967, and Weinberg, 1970). Therefore,
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the generalizability of providing objectives to students prior to instruction
is not easily determined. The evidence reported here demonstrates the com-
plexity of the issue. However, it has been shown that objectives sometimes
help and are almost never harmful. Therefore, if the provisions of objectives
are relatively inexpensive, one might as well make them available to students
(Duchastel and Merrill, 1973).

Another reason for using behavioral objectives is that they serve as
operational aids, basically because they are designed in terms of action
(MacDonaid-Ross, 1973). That is, they act as a medium of communication or a
mechanism for informing people. Curriculum design is developed by the team
approach quite often in our schools. By using well specified guidelines, in
the form of behavioral objectives, each team member will know exactly vhat
is being asked of him. Thus, the division of labor can become a much easier
task.

A third claim for using behavioral objectives is that by specifying the
exact behaviors one wants the students to exhibit, the teacher is better able
to select appropriate learning activities or to design and suggest alternative
instruction strategies appropriate to the individual learner. By constructing
objectives that meet Mager's criteria for a well stated behavioral objective,

the teachers will be guided in their choice of selecting instructional

activities that will be specific, precise, and relevant to the desired outcone.

Because of the systematic approach to instruction that behavioral objectives
afford, the teacher can also pinpoint, at any time during instruction, those
students who may be experiencing difficulty in achieving the objective, Thus,
the teacher will be able to design and suggest alternative instruction

strategies appropriate to the individual learner. In this sense, the use of
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behavioral objectives serves askan operational aid for the teacher in providing
individual treatment for students. Because the outcomes of objectives can be
replicated, treatment can be individualized. This means that students with
different entry characteristics are recognized and remedial work can be
provided for thosewho may need it. Tests developed on the basis of objectives,
provide the teacher with diagnostic capabilities. MacDonald-Ross (1973) states
that individualization may also mean that students can choose their own way to
reach the objectives. For example, they might form contracts, which are
written agreement between the teacher and student, to teach the goal or
objectives specified by the teacher.

Clear and well sequenced objectives are necessary for individualization
of instruction. Through testing, the teacher identifies where the child is
academically at different times in the instructional program. Piper (1977)
points out that frequent re-evaluation is needed in order to continue moving
the child along in the instructional sequence. Careful and frequent
recording of student progress is needed to facilitate the quality and accuracy
of individualized instruction, as well as allowing for the evaluation and
continued improvement of teaching techniques.

A fourth claim for using behavioral objectives is that they play a major
part in the Objectives Based Instructional Programs that are being implemented
in our schools. Classroom verified objective based programs have the potential
for enabling teachers to provide students with the sufficient amounts of
practice, feedback, and self correction needed to acquire competency on
objectives is still very new to many teachers. Therefore, objective-based
programs are assisting teachers in successfully promoting pupil attainment of

the objectives by providing guidelines for effective teaching procedure.
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However, the time that the téachers use to develop the instructional materials
and procedures so that there is a high level of pupil achievement on the
objectives requires extensive amounts of time, money, and expertise. Sullivan
and Niedermeyer (1977) point out that if teachers want students to achieve
mastery of objectives, teachers must also be provided with instructional
materials and procedures developed especially for the objectives of the
Tesson. They go on to say that merely providing behavioré? objectives to the
teachers will have little effect on the learning situation. Teachers

should not be accountabie for high levels of pupil performance on objectives
without the proper development of instructional materials and procedures .
Sullivan and Niedermeyer conclude that with the increasing rate of objectives
based programs in our schools, there is need for empirical evidence to support
the concept of Objective Based Instructional Programs.

A fifth claim for using behavioral objectives is that they provide useful
ifnormation for evaluating curriculum planning. Objectives guide the teacher
and student in the teaching-Tearning process and they pra?ide a measure against
which progress can be judged. If teachers are to improve their teaching,
they must have information that determines the success of different teaching
methods and strategies that are used in instruction. Well-stated, clear
objectives help provide this information. The information concerning curriculum
planning evaluation is analyzed by using either norm-referenced or criterion-
referenced testing procedures. Norm-referenced testing compares an individual's
performance with that of a normative group. The standard in this type of
testing is comparing a particular student's score with how other individuals
performed on the test. On the other hand, criterion-referenced evaluation

procedures are designed to determine whether a student has achieved mastery



of a behavior as specified in aﬁ.instfucticnaT objective(s). In criterion
referenced testing the interpretation of a student's score performance is in
no way dependent upon the performance of other students. Criterion-referenced
procedures assume that if instructional objectives are important, teachers
should be concerned with whether students have achieved them, not with how much
they achieved relative to their peers. Objectives help to provide information
on student achievement throughout the unit of instructiona as well as the end
of the unit. Kibler et al. (1974) point out that criterion referenced testing
is used for at least four different types of testing purposes: (1) for
pre-assessment purposes, (2) for formative testing--to check on the progress of
students so that assistance may be provided when necessary, (3) to determine
whether components of instructional model need modification, and (4) to
determine whether students have achieved the criterion levels of objectives at
end of instructional unit. Teachers can determine whether students are ready
to go on to higher order objectives or more complex objectives by evaluating
loweyr level ones. Accurate assessment of what each student can and cannot do
is critical for good teaching. It is a waste of time, as well as frustrating,
to tell students what they already know about the content being presented or
to present information that is "over their heads." Teachers have difficulty
determining where their students are in the instructional process. With
objectives clearly in mind, much of the guesswork is eliminated. When students
see that they have achieved a satisfactory performance on lower level objectives,
they are encouraged to further effort. Clearly stated objectives motivate
both teachers and students.

Behavioral objectives may be informative in regard to curriculum planning.

Bruton (1974) has done research on whether or not behavioral objectives would



provide information for curriculum planning. The researcher evaluated a widely

used set of oral language objectives from the Distar Language I Program

(Englemann, Osborne, and Englemann, 1969) for use with first grade children.
The results showed that fifty-four of the eighty-five objectives were shown

to be useful in relation to instruction. The results also indicate that
thirty-one of the objectives were not applicable for classroom use. Thus, the

research cited shows that ~bjectives can be used for guiding student learning.

The Case Against Use of Behavioral Objectives. Not all educators, by any

means, favor the use of behavioral objectives. One concern is that of the
origin of objectives--how are they derived? MacDonald-Ross (1973) states that
there is no consistent view among educators as to the origin of objectives.

He feels that twe schools of thought have emerged concerning methods for
deriving behavioral objectives. One group attempts to provide explicit rules
for converting observable human action into behavioral objectivesi’ MaﬂDoﬁQTda
Ross refers to this group as the "hardliners." They do not agree with the
distinction between knowledge and skills and between education and training.
The hardliners believe that one can observe a "master performer" at a task

and be able to prescribe educational objectives. MacDonald-Ross feels that
the task analysis procedure might be effective for skills but inadequate for
general education. For example, trying to specify the objectives for a course
in engineering by observing master performers would be quite fruitless unless
you were also willing to take into account the network of knowledge and
understanding underlying their actions. MacDonald-Ross states "the hardline
case thus seems to fail. It is not sufficient to use observations of action

(whether of action at work, or during examinations) for a prescription of

seriously.”
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The other group fully accéﬁts that educational objectives need to be
derived in a way which does justice to the difference between education and
training. This group is constantly trying to justify the use of behav%oﬁai
objectives in instruction. MacDonald-Ross (1973) refers to this group as the
"softliners."” Popham and Baker (1970) state that objectives are derived from
three sources: (1) the Tearner, (2) the stociety, and (3) subject matter.
They propose that philosophy of education and psychology of learning can help

one formulate general objectives which can then be developed into precise

instructional objectives. MacDonald-Ross feels that Popham and Baker's

philosophy is frankly "hilarious" since it is far fr-om being an operational
procedure for deriving behavioral objectives. A1l the critical decisions seem
to be left to intuition and common sense of the teacher. This Joes not reflect
the concept of a systematic approach.

Many research studies in the area of behavioral objectives suffer from
the Tack of a precise operational definition of what a behavioral objective is.
Duchastel and Merrill (1973) and MacDonald-Ross (1973) state that there is a
lack of specificity in relation to determining whether objectives are behavioral
or non-behavioral. Several studies indicated that some educators use Mager's
three criteria for a well stated behavioral objective when defining the
objectives, others did not. Some studies gave examples of well-stated
objectives, while many others did not. This lack of operational definitions
of the objective variables makes it difficult to compare studies.

The level of specificity needed in constructing behavioral objectives is
another concern in the use of behavioral objectives. MacDonald-Ross (1973)
states that there is an absence of rules for deciding what Tevel of specificity

objectives should be developed. General objectives have a tendency to become



vague and ambiguous. In trying to eliminate ambiguity, one runs the risk of
writing an impossibly long 1ist of objectives. Wight (1973) states that when
teachers begin writing objectives for what they hope to see as a result of
instruction, they often write a behavioral objective for each intended outcome.
This can result in a 1ist so Tong that is more an obstacle course than an aid
to Tearning for the student. Wight also states that meeting the specification
for a properly written objective often inhibits productive thinking. Teachers

get so caught up in the mechanics of writing behavioral objectives that they

3

lose sight of thelir priorities, namely, what they are realiy trying to teach.

MacDonald-Ross (1973) concludes that "every time behavioral objectives have
been constructed on a large scale this problem of specificity has proved quite
fearsomely difficult." He feels that no satisfactory rules have emerged and
perhaps the probiem of 5pecificity is insolvable in principle. Woodruff and
Kapfer (1972) state tha% the-1evel of specificity in construciing objectives
has seemed to transform education into a mechanistic program devoid of real
human value. They point out that one of %he most courpellivy cvitics of
behavioral objectives, Charles Silverman (1970), states "Indeed, the approach
to insturctional technology that most researchers are following (based on
precise, measurable, behavioral terms) is likely .. compound what is wrong with
American education--its failure to develop sensitive autonomous, thinking,
humane individuals" (p. 196).

Triviality is another criticism of behavioral objectives. In trying to
satisfy the requirements of a properly written behavioral objective, teachers
quite often find themselves listing inconsequential student behaviors and over-
1caking important ones. Meaningful objectives are more difficult to state in

prescribed form. Pascal (1975) states that many educational goals which can be
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expressed in behavioral objective form are trivial, with the result that impor-
tant outcomes of education are under-emphasized. Popharn (1968) states that by
going through the process of constructing explicitly stated obFectives , éduéatars
can identify and weed out the trivial goals; them they cin begin payin ¢ atten-
tion to more meaningful educational objectives. MacDonald-Ross (1973) states
that while Popham's response that trivial ébjéctives car be weeded oyt once
revealed may be true, it still avoids the "huge" problems Of or-igins and
operationalism. He feels that the problem of triviality is still a problenm.

One of the most fundamental problems with behavioral objectives is that
the objective itself is confused with the indicator (means of determin ing
whether the objective is achieved (Wight, 1973). A behavioral objective is a
statement of a measurement to be taken, under specified conditions witdh
criteria for evaluation to act as evidence that the desdred behavior has been
achieved. Many educators suggest that one should write @ general statement
or goal first. Then behavioral objectives canbe written which relate to the
general statements. But the general goal is often lost because of the focus on
tvhe behavioral objective; too much attention is devoted to the present per-
formance specified in the indicator as opposed to the future capabilit-ies called
for in the general goal. Special effort should be made to relate the -indicator
to the goal. If this does not happen the student may ffnd 1ittle mean-ng in
the specification of performance.

Behavioral objactives frequently do not take into accounst that there may
be many ways of assessing whether an objective has been achieved. This dis
particularly true when dealing with higher order cognitive objectives ar
objectives in the affective domain. An additional critfcism of behavioral

objectives is that they do not specify the measurement to be used. There are
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frequently many opportunities for assessing the behavior demonstrated within

a learning activity and some of these may be better than those specified in
the behavioral objective. It may be argued that behavioral objectives do not
prevent educators from seeking other evidence to verify that the behavior has
been achieved satisfactorily. But the point is that a well-stated behavioral
objective has a measurement component that is explicitly stated, which causes
the teacher not to look further for additional evidence that the objective has
been achieved. .

The question arises as to which behaviors or products of behavior can he
accepted as valid for the purpose of objectives? Harlen (1972) states “hehavior,
by definition, is observable, but two observers would not always agree on the
same interpretation of a particu1aflitem of behavior" (p. 226). Some behaviors
may be observed only under cetain special condition, Are these described
behaviors to be restricted to those objectives that can be observed and
objectively judged oniy under certain condition? Harlen points out that
observable behavioral changes are only sampled, and that indications that a
change in behavior has taken place can never be a certainty. He feels that
there is a blurred line between what is accepted as observable and what is
not. Taba (1962) feels that deciding whether or not the criteria of the
objective has been reached is less important. Harlen feels that the standard
of acceptable performance in a behavior objective should not be rigidly
applied and that some "slack" should be allowed, otherwise there is a potential
drawback in specifying behavioral objectives with explicit criteria.

Some educators are expressing a distaste for the whole process of
defining objectives. Sheehan (1974) states that advocates of behavioral
objectives have become overly zealous and preach their message with a
vengeance. Eisner (1967) states that many educators feel that the specifi-
cation of objectives encourages students to seek the line of least resistance

i
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and thus lower their own educational goals. Other educators feel that there
are important educational aims which cannot be translated into behavioral
terms--attitudes, values and the creative experiences. $till others feel that
the heavy emphasis on behavioral objectives implies training rather than
education. Some educators believe that the behavioral objective movement will
sterilize education. Sheehan (1974) states "The attempt to package, to
circumscribe, and to modularize materials for the consumer is seen as counter-
productive. It is in direct conflict with the more important goals of
teaching students tc identify their own educational requirements, to decide
what they would like to learn and what is important to them within the 1imits
of what is ‘available and their own abilities.” He goes on to say that the
student must be able to learn on his own with the help of the following tools:
books, films, television, journals, colleagues, his own observation, and the
teachers., He must derive from them what is important without the aid of
superimposed instructional objectives. Sheehan feels that behavioral objectives
advocates have pushed their views too zealously anq tend to see obiectives as
ends in themselves rather than as being only a small part in the instructjonal
process.

A final criticism by educators in regard to use of behavioral objectives
is that it takes an enormous amount of extra time and energy to fovmulate and use
them. Conroy (1973) points out that most commercially produced instructional
programs tha! do provide behavioral objectives describe outcomes that are
usually limited to lower level skill capabilities. As a result, teachers are
forced to write most of the objectives for the programs. Teachers feel that
their role is becoming one of a clerk whose role is to mechanically grind out

behavioral objectives., Conroy also feels that even though there is broad
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agreeﬁent about the benefits of using behavioral objectives in education,
relatively little use is being made of the systematic process of developing
instruction, and that rarely does a total school system manage its entire
instructional program by behavioral objectives. He concludes: "The fact of
the matter is that the vast majority of American teachers just do not use

behavioral objectives as a part of their prnfes«ional practice."”

Conclusions
Aithough there are several logical reasons for using instructional objec-
tives, there is limited empirical data to support their use, Kibler et al.
(1974) point out that there are only about fifty or so expurizertal studies
focused on instructional objectives. Unfortunately, the resulis of these
studies are inconsistent. They also provide no conclusive evidence about the
effect of instructional objectives on learning. Kibler states "of the thirty-
three studies found that compared student Tearning with and without possession
of instructional objectives." Current findings on the effects of instructional
objectives provide no conclusive or consistent data on the relationship
between the use of objectives and student learning. We are unable to draw any
conclusive generaliza”ions about the effect of behavioral objectives.
1t was the purpose of this paper to present a review of the literature
concerning the definition., form, function and the cases for an against the
use of behavioral objectives. It is clear that there are many different
definitions of the term "behavioral objective." Additional development is
needed in this area so that a consistent operational definition of the term
behavioral objective can for formulated. Although Mager's criteria for
writing a well stated behavioral objective is the best known, literature reveals

that there is 1ittle agreement as to which characteristic of the behavioral



objective is most important, while others think that the standard or condition
is. Gerlach et al. (1977) indicate t;at the choice of direct object also
influences the observability and precision of a behavioral objective. They
also contend that no single component is consistently of primary importance

in determining the proper form of a behavioral objective.

Aside from the problem of determining the correct form of a behavioral
objective and the need for training educators to write in an acéeptab]e form,
the Titerature suggests that educators must also be presented with the philo~
sophy behind the concept of behavioral objectives. The basic characteristics
of a behavioral objective are not fixed. Educators are not looking for
objectives that are a particular size and shape, but are looking for objectives
that are clearly stated and convey our instructional intents as concisely as
possible.

Although there are disagreements regarding the definition and form of
behavioral objectives, the literature reveals that behavioral nbjectives can
have important functions in the instructional process: (1) aid in the desian
of instructional programs, (2) provide guidance in evaluation of instructional
programs, (3) facilitate learnin. 7or students, and (4) inform teachers,
administrators, and general public of the purposes of the instructional
program. The major disagreements lie in the very nature of the behaviora]
objective movement itself, There is a wide disagréement¢as to the advantages

of using behavioral objectives. MacDonald-Ross (19%55 is one of the major
critics, stating that "behavioral objectives will never achinve all that their
supporter hope, for they are limited by the very pFesumpthﬁS‘Dﬂ which they are
based."

As an advocate for the use of behavioral objectives in education, I will

conclude with the following impressions that I have drawn from review of the
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1iterature.

1.

[ 8]
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There is a need to generate explicit principles for constructing
relevant behavioral objectives. Rules for specificity of objectives
need to be developed.

Behavioral objectives form a well-worked out method of rational
planning in education. They encourage educators to make explicit
the values they may have never revealed as well as making them think
and plan in detailed, specific terms.

Behavioral objectives help to better organize the students' time as
well as give them direction and provide motivation.

Behavioral objectives can form the basis for a well-worked out
pragram for individualizing instruction.

Behavioral objectives are the clearest verbal devices available to
educators for use in communicating the intent of learning programs
to students, administrators, and general public. -
Behavioral objectives can provide direction and guidance to teachers
when they are choosing instructional activities and materials for a
learning program,

Behavioral objectives provide a raiional basis for evaluating

instructional programs. Even with the high "costs" attached, the

cyclical approach to evaluating instructional programs is worthwhile,

Good instruction is not developed overnight and without expense.
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Abstract

The troubling nroblem of relatinz research to practice is
discussed with reference toy what, why, how, The what of racent
research 1s tllustrated hy exarples which surrmeast nedila-related
research 1s hecoming more risorous, analytical, and theoretical,
and thus more reliable and senerally applicable, The why 1s
briefly argued!with reference to the sreater rellability of
research-based information over that learned on the job by an
individual préctitisner; The How 1s considered by notins the
large. avallable reservoir of relevant findings and by describing
a way of cognitively relating the practitioner's questions to the
researcher's findings through their comron Interest in relating

Instructional conditions to instructional effects,
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RELATING BEHAVIORAL SCIENCE RESEARCH TG PRACTICE:

WHAT, WHY, HOW

Nine years ago I reported to this group on some perceptual principles
for the design of instructional materials. The occasion was the meeting
in Detroit of what was then DAVI. I st :ssed five principles based on
perception research: Perception is ve.y selective, is influenced by a
prior set to see egsme things and not others, and is highly organized.
Fur;her, auditory perception 1is speclalized for temporal '’ -tinctions
and visual for spatial distinctions, and finally, pictures of objects are
better remembered than their names. Since then Dr. levie and I have
searched out numerous other principles from behavioral scilence research:
56 from the perception literature, 41 from the memory literature, 27 from
the concept learning literature, and 69 from the atti*ude change literature,

These are now packaged in a book entitled Instructional Message Design (1978).

Conasequently, one of the things this paper will not include 1s a reiteration
of any of those fesearag—bssed principles for the design of instructional
mterials. Instead, I will address the general problem of moving research
into practice and do so from three perspectives: the'ﬁhat, the why, and
the how.

First, the what. Obviously it is impossible 11 .hese few minutes to
deal adequately with what behavioral science research is being reported today
and what part of that is particularly pertinent to instructional designers,

developers, and media users. So, I will briefly describe three trends in

media-related research and give a few examples of each. Research today



differs from that of twenty years ago in several Iimportant ways: it is more
rigorous, more analytical, ar1 more theoretical. Although these characterir
of research may fall to describe the applied research which many profesaionas
practitioners identify with, I will argue and give examples to support the
opposite view, 1.e. that it is the rigorous, anglyticéand theoretical research
that best serves the practitioners needs.

Trend number one, more rigor. The idea of rigor 1is slmply that
research is better conceptualized and better controlled, and hence more
reliable. This frequently takes ths form of replicating prior astudies or
re-addressing previously studied problems with improved procedures. For
example, there was a long-accepted principle that knowledge of correct
responses (KCR) would be reinforcing to the learner and hence would be

— -~ assoclated with increas: ' learning. This was also : Masic Eéﬁéﬂf of
programed instruction (PI), ntil study after stuad: .led to support it.
A study by Anderson, Kull.:vy and Andre (1971) took a mox. rigorous approach.
These investigators noted that reinfarcemégiigss by definitio:, to follow
the correct response and, further that the response was to be made to the
criterial cues. Most prior PI studies had not controlled for these factors.
Subjectes could peak at the correct response before responding and could
readily do so without paying much attention to the criterial cues. Conse-
quently, conditions were arranged,by way of computer terminals, such that
subjects were required to respond before receiving KCR and were varioualy
encouraged to give careful attention to criterial cuea. The results, for
once, showed a significant difference in recall favoring the KCR condition
over the no KCR. This seemed to resolve the issue, but Anderson and

Kulhavy went furthaer, they replicated the study but included both Peak and

Cr
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No-peak conditions in a controlled comparison. The ''Peak’ group made
higher within-program scores, but the No-Peak group madr significantly

superior recall scores after the program. Increased research rigor, thus,

produced more reliable findings which are of direct relevance to practltioners.

In another series of studies, levin and his associates had been
studying the effects of two treatments on children's learning of prose
stories. Repeatedly, the prose-plus-related-pictures condition was
superior to the prose alone, the stories being read aloud in both cases.
For investigators interested in pilcture effects, these results were quite
positive, but rigor required that they consider plausible alternative
intevpretations of these data. One alternative was that the picturecs
contributed nething uniquely attributable to their being pictures, for
they might be cerving only as a repetition of the story, which repetition
could as we'l have been provided verbally. A -follow-up siudy (Levin, 1976)
included a verbal repetition condition in which ench sentence was repeated
aloud either by the narrator or by the learner. Results showed that verbal
repetition increased learning over : -repetition, but the single verbal
plus pictwras was still significantly superior to all other conditions.

A more general sign of greater rigor in our field is the marked
reduction in the number of gross media comparisons, for such studies are
generally both conceptually weak and procedurally very difficult to contrel.

The most apparent indication of’

increasingly analytical research is the greater numbers of independent
variables examined in a study, i.e. not just media variables but also
learner variables and subject matter or task variables. There is also an

increase in the diversity of dependent variables, 1.e., not just recall,
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but also recognition, concept learning, problem solving, attitude change,
and physiological changes. Regarding learner variables, for example, =
greater diverslty of atf:ributes are being examined, e.g., sex, copnitive
style, development level. Results include much evidence that femsles are
genevally more skilled in verbal tasks than males, while there 1s some
evidence that males are generally mure skilled in some spatial tasks than
fema les,

People also differ in important waye called cognitive style. TFor
eizmple, some are more skilled than others at distinguishing a simple
visual figure from a compiex background, A surprisingly large amount of
rescarch Las been drae with thie basic visual perception skill, some of
it demielo iy 8 relationship to other cognitive skills and even to
soclal skills. This so-called cog.itive style 18 not ralated t¢ gzeneral
intelligence but does seem related to the type of school svbject and type
¢f instruction method that learners can moet readily cope with. Subjecus
who are most skilled &t separating figures from complex :(.ounds (called
field-independents) tend to be more analytical, prefer science courses and
and working alone, and arz better able to organize iInformation themselves.
Subjects least skilled at figure-ground separation (called field-dependents)
tend to be cognitively more global, prefer social studies courses and working
with people, and learn best from well organized learning materials Cw;tkini et
al., 1973). These more analytical findings all have interesting implications
for instructional developers.

Pictures 7re also being studled more analytically. For example,
Margaret Hagen (1974) has been studying how we parceive pictures and to what

extent and in what ways we muast learn ©n perceive thcem. The literature is
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contradictory, but it does appear that infants can recognize without
training a plcture of a familiar objlzet. However, skill in perceiving
certair aspects of complex pictures must apparently be leavied. For
ezample, we must learn to adjust to impoverished information =.g. lack of
certain denth cues in flat pilctures, and lack of motion cues in still"
picture.. . - :éstllearn to inte.velat: various shades, textures, and forms so
as to reduce ﬁheigjgg%z;ui;y; Jean Mandler (1976) has studied the kinds of
information which people selectively remember in pictures. Evidence to date
suggeste that the identity of objects in a picture is remembered best, the
spatial location of those objects somewhat less well, and the interior details
of the objects least well. Needless to say, these analytical studies are
highly relevant to professional practice in our field.

Analytical studies produwe quantities of findings which are complexly
related to numerous variables. The effect is to greatly complicate the
task of intervelating such studies so as to summarize, generalize and form
some useful conclusions. It is here that overriding conmceptualizations,
models, and theories are indispensable.

Trend number three, more theory. Theories are not only more general
than indiv 1 findiags, they also explain why, and thus are of great
potential oy,

Although numerous theories have been generated, it is still rot clear
why pilctures are more memorsble than words, but the effort to explain this
general finding has prodv ' much important research. For example, several
conditions have been 1ldentified in wiic' pictures are not superior, e.g.,
vhere the piciures are presented at a rapid rate and alsc where they are

quite similar to each gther,
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One of the best supplt:tted theorles is dual=coding, 1.e., that pletures
are more memorable because they are more likely to be ceded twice, both
imaginally and verbally, and dually stored, Words are less memorable
because they are less likely to be dually coded and stored. However, it
is clear that both are readily recoded, i.e., we see a picture of a
friend and think of his name or we hear or read :is name and think of a
mental picture of his face. The consequences of this for media professionals are
potentially shattering, for the cognitive effects of our stimuli are not given
by their objective form—-the effect of a concrete picture may be an abstract
verbal concep:. Like it or not, these and other theoretical insights will
change our professional practice.

Dual-coding theory is similar to others in which explanations are
sought at the pr@céésing level through such questions as: How are external
stimuli vepresented internally, how are thev .anged/translated/elaborated
éufi?E guch processing, how are they atored in memory, and how are they
Eﬁi;éi;ié and re-presented te avareness?

A contuuporary theoretical accownt is called depth-of-vrocessing, 1.e.,
the greater the depth (ot breadth) of processing of a plcture or word the
greater the recall. Fax.exsmple; Bower and Karlin (1974) found significant
differences in recognition memory for pictures of people depending om the
depth of processing presumably induced. Subjects instrucied only to judge
the sex of the pictured people remembered the pictures less well than those
indtructed to judge the hone , or the likeablenzas of the people. One of
the implicztions feé message deslgners is that the mere presentation of
ndctures is mot enough. The learner must be further involved in atudying

them (by way of introduction or task), in attending to the most critical

g
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aspects (by way of pointers, captiona), in thinking ubout them (by way of
answering questions, solving problems). This theoretical research thus
ylelds another practical insight: the learner must process i: formation in
more than superficial ways, and can be influenced to do so by appropriate
instructional design.

Theoretically oriented research on wisual processing has produced
w:ny very interesting and relevant insights for our field. The mental
representatioa of a picture, object or event, 1.e. a plcture in the mind,
has been shown to participate ir numerous cognitive processes. A mental
image can markedly facilitate memory for both words and pilctures (Paivio, 1971):
it appears to contribute to concept formation by representing the most
common or prototypic examples of the concept (Rosch, 1978); it appears to
function importantly in the solving of aspatial problems and of spatial
games like chess (Chase and Simon, 1973); it is widely isported to have
been the medium of creative and inventive thought used by both artists
and sclentists, ineluding Einstein, (Shepard, 1978). There is also
evidence that thinking visually is a cognitive skill that can be developed
through repeated experirnce with visusl medie such as film (Salomon, 1978).
The implicacions afhaugh theoretical work on mental imagery are mind
boggling, especially for visual media rewearchers and practitioners.

In sum, I have endeavored to indicate that media-related research has
become increasingly rigorous, analytical, and theoretical, and that the
effect for professional practitioners has been bathran increased reliabilicy
and a broader generality of cou .luslons. So much for the vhat of relating

research fo practice.’
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The why of relating research to practice masy need us 7 . cunajon for
this group, it being understood that a profession 18 chitacisrized by e
raliability of its knowledge and tle relevance of that knowledps *t5 its
practice. If our research does no' inform our practice there & Iittle
Justification for our profession to engage in it. However, one can askj

"Why . othe: relating research to practice where a seasoned professicnizl
will have discovered many of the answers simply by facing a variety of
problems, trying a variety of solutiona, and observing the fﬂsulta?" One
argument for research cven under these circumstances 1s that the practitioner
primrily 1&3;;115 from his own individual experience while the researcher
generally bullds upon the accumulated knowledge of numerous other investi-
gators. Further, researchers generally are more preacise in setting up the
“test' situation and in analyzing and evaluating che results; and they more
regularly go public with thelr results so that others can critiecize them
andg develop other studies to repeat or contradict the findings. For these
several reasons research tends te produce more sys=tematic and reliable
information than practice, at least in those ‘domains of human expizience
that are amenable to research methedology. But in addition to reliabilicy,
research must also pass the test of relevence before it can be successfully
related to practi.:. It is here that my third copie, the how of 1it, comes
in. How can resesrch be made relevant to practice?

My answer assumes that the research in question has been or will be
vell done, i.e. meets the criteria previousiy describad: rigorous,
analytical, and theoretical. My answer alsc assumes that the research
is potentially useful to media practitionera, and that includes a

surprisingly large proportion of the very extensive body of research on
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instructior, learning, and communication. Cfiun a practitioner making a
film on earth science for eighth graders, icr =xample, feels that the only
relevant rescarch is that on films for eighth grade science. Actually
many areas of research may be per.inent: how eighth graders learn in
general, the effect of their stage of cognitive development, and their
interests; the characteristics of sgiencé as a form of knowledge, the
differences between learning facts, concepts, and skills: the potential
strengths and weaknesses of film in instruction, the fixed pace, the lack
of learner control. Also pertinent is the research on the many stimulus
elewents available in film such as motion, color, pictures vs. words,
platures interacting with words, the sequence or order of plctures and of
words, the characteristics of visual perceptual channel vs; auditory
channel, etc., etc. The extensive research on all these factora assures
that there 1s no dearth of potentlally relevant research findings for the
~arth science film maker or most any other instructional developer.
Professional practice in our field is frequently represented bv a
mode L Ehighedepiéta a geries of steps =ir operations whlich the practitfoner
must perform or supervise. Research is seldom depicted in these procadur:i
models, though it has sometimes been suggested as somehow underlying the
piocedures or surrounding them, the fdea being that practice somehow takes
place in a nutrient medium of research. ZAvt the :eneral absence of reference
to res=arch in development models must bLe axplained in some way, e.g.,
reseavch is considered irrelevant or only remotely related, or rasearch is
assumed throughout and hence nos depicted, or knowledpe of resesrch (as
with other forms of knowledge) deesn’i belong in an Intrimsically srocedural
model. I prefer the latiar intermietatlon, that .wzearch represests an

essential but non~procedursl sipect 27 Lhe process.
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While there is impgrt&nt research on development procedures themselves,
it is my view that most current research pertinent to design and development
impinges on the way in which professionals conceptualize or think about the
process. What kinds of thought processes are most productive of viable
solutions to design and development decisions? Davies (1971) and others
have written about the process of decision making. My concern is with the
substance, the content, of the decision-makers thought pr.: -+.::, for it
is here tha: research converges on practice. |

Probably the question most central to the developer's tiicughts is:

What instructional conditions will most effectively and efficiently guide
the learner to the competence desired? This reduces to the basic relation
between instructional conditions and learning effects, or more fundamentally
to the relation between conditions and effects. Both research and practice
can ideatify with this relationship. The researcher's interest is in
studying the relstion between comditions (the independent wvariables) and
effects (the dependent variables), while the practitiomer's interest is in

deciding which condition will st likely produce the effect he desires.

It is at this commonly held basic conceptual level, relating conditions to
effects, that I believe the rapprochement between research and practice can
most appropriaiely be made. The commonality that makes rapprochement
possible can e represented by the parallel forms of two statements: one
‘the researcher's conclusions and the or:~r the developer's questions.
Rasesarcheras conclude:

Certain conditions heve lead to c=riain effects.
Developers ask:

Wear conaitions will lead to the desired effects?



Clearly the juxtaposition of the developer's questions with the
appropriate researcher's conclusions has the effect of relating reseerch
to practice in a dirent way. A designer/developer who conceptualizes,
thinks abouvt, and discusses decisions in this way 1s more likely to make
reliable declsions . . ‘cularly 1f he has in mind an adequate supply of
reliable stater:.ts linkirn; conditions to effects. These linking statemen‘s
I call instructional desirn/development principles. Examples are the
perception principles clced at this convention almost ten years ago and
the numerous others cited since.

Lest anyone think this cognitive matching of research findings and
practitioner questions is so pat a process as to automatically produce a
correct solution must realize that the principles do not apply to all
design/development problems and even where applicable serve only as fairly
reliable guides. They must always be tested in each désign/develgpmen;
application, i.e., prototypic messages must be given careful formative
evalus .'on.

ln 7um © have endeavored to report a ‘ew examples of recen: research
in our field’that are lncreasingly rigurous, analytical, and theoretical,
and thereby are more reliable and generally useful for proiessional
instructional designers and develecpers. Further I have provided arguments
why much' research in instruction, learning, and communication is relevant
to our profeassional yracti~e and have described a cognitive procesg model

for relating research findings to designer/developers questioms.
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ABSTRACT

This paper describes a model for the systematic design, development, and
validation of glternative instructional modules, by incorporating the basic concepts
underlying ATl amelyses. The proposed working model is based on the premise that
the ATI concept is best applied, not in isolation, but as an integral part of a dynamic
decision making instructional environment. Four areas of interest, for applying the
ATl concept in an operational environment, are discussed: (1) Operational
Methodology; (3) Variable Cutegories; (3) Statistical Procedures; and (4) Alternative

Module Development Guidelines.

)
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APPLYING THE ATI CONCEPT IN AN
OPERATIONAL ENVIRONMENT
Overview

For many years, much has been written about ATI methodology, ordinal and
disordinal interactions, and the search for meaningful hypotheses involved with ATI
research. In this brief paper, the writer has attempted to synthesize both prior work
experience and prior readings into a working model. This model attempts to set forth
a framework for designing alternative instructional modules that have rewards for
both the learner and instruector.

An aptitude variable can be any personological or organismic variable upon
whieh individuals differ (e.g. 1Q, anxiety, dcgmatisrﬁ, ete.). A treatment is any
instructional strategy or combination of instr—ucﬁéﬁal strategies that structures
information for the purpose of having students learn that information. As generally

defined, an aptitude-treatment-interaction exists when, a&s a result of a given

treatment, individuals at one end of an aptitude variable perform at one level on a
criterion measure. Individuals at the other end of the aptitude variable perform at a
significantly different level on the criterion measure and the reverse trend holds true
for a second treatment. (For an expanded discussion, see Snow and Salomon, 1968;
Bracht, 1970; Rhetts, 1974; Snow, 1977; Cronbach and Snow, 1977.)

The literature is filled with plots (varying greatly in degree of angularity) of
different treatment groups against both aptitude and criterion measures. However,
little 1f anything is written which proposes how to incorporate the ATI concept into a

decision making instructional environment. Two common eriticisms of the ATI
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approach are that generalizations resulting from ATI research: (1) lack a design
strategy that demonstrates a need to develop alternative modules in the f{jrst place;
and/or (2) are not easily interpreted so as to provide detailed guidelines for
instructional designers. The proposed working model is based on the premise that the
ATI concept is best applied, not in isolation, but as an integral part of the dynamie
decision making instructional environment.

Four areas of consideration, for applying the ATI concept in an <perational
environment, will be presented: (1) Operational Methodology (overall master plan) (2)
Variable Categories (for independent and dependent variables), (3) Statistical
Procedures (analyzing the results), and (4) Alternative Module Development

Guidelines (detailed guidelines for instructional designers),

Operational Methodology

Underlying the implementation of this model is the assumption that for most of
us, the time and expense involved in alternative module development is not worth
taking unless the existing instructional module causes large or alarming variations in
the criterion variable. That is, if everyone is reaching criterion or achieves mastery
(passing grade) in an acceptable time frame within a given module, why use resources
searching for ATI's or developing alternate modules? It is only when grades, time to
completion, or some other dependent variable of interest and importance varies
within a given module, that educators should be concerned about developing alternate
modules. Only then does it seem justifiable to allocate resources for alternative
module development.

The operational methodology suggested here involves five main steps (refer to
Figure 1):

Step 1: Establish Main Track Module(s) (Point "A")

Establish a single or main track of instruction; that is, develop a "best

‘I:-U‘
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Step 2t

Step 3:

Step 4:

Step 5:

‘uess" approach by designing one module per instructional concept for the
g P ,

entire unit or course being taught.

Establish & data pool of variables of interest and importance. These
variables must be ones that are expected to be closely associated with
performance on the criterion measure.

Assess Variance (Point "C")

Examine the dependent variable of interest, usually time or score, with
regard to "amount of variance in main track instruction. Identify main
track modules with unaceaptable variance in the dependent variable.

Analyze Data (Points "D" and "E")

Anglyze data and, based on significant predictor set(s), develop
alternative modules for main track modules, only where large variations
exist in the dependent variable.

Validate Alternative Module(s) (Points "F" and "G")

Validate alternative module development. Examine actual performance
data associated with predicted performance data under varying module
assignment rules; i.e., random vs. non-random for both main track and

alternative module(s). Assess results and make decision(s).

Variable Categories

Once the main track modules(s) have been developed (Step 1,) serious

consideration must be given to the selection of variables to be entered into the data

pool,

jeast four categories of independent variables are suggested for

consideration during Step 2 (Figure 1, Point "B"):
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1.  Cognitive

2. Achievement Motivation
3.  Personality/Anxiety

4, Derived

COGNITIVE - This would be either a general mental ability measure or an
aspect of general mental ability for which & strong rationale could be built that this
aspect is related to performance on the dependent variable (e.g. high spatial ability
skills required: measured by performance on a visual discrimination test),

ACHIEVEMENTVMDTIVATIQNﬁ This element of the data pool is extremely
important in determining the degree to which an individual's motivation to succeed is
related to the task at hand. This variable must be designed t0 measure specific task
achievement motivation for the dependent variable of interest (e.g. high success drive
required: measured by performance on a test to identify potential corporate
executives). For an excellent discussion of factors to consider in the selection of
this type of variable, see deCHARMS and MUIR (1978).

PERSONALITY/ANXIETY - According to Cronbach and Snow (1977) analysis of
achievement via levels of anxiety is a potentially useful concept that has emerged
from analyzing many ATI studies. The optimal level Détween anxiety and various
levels of state/trait curiosity as predictors for differing kinds of performance tasks
has yet to be widely studied, much less reported in detail. Among those who have
written on this topic are: Leherissey, O'Neil, and Hansen (1972 and 1973); Spielberger
(1972); and MeCombs (in press).

DERIVED - A fourth category of independent variable that may deserve
attention in more sophisticated instructional environments is a category often called
a "within-course" or "derived" variable. It is simply using time on one module (or

some other varigble whose value is not determined until after the start of an

lu.
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instructional unit) to predict time/score (or some other dependent variable of
interest) on subsequent modules. This set of variables is often only able to be studied
in very sophisticated computer managed systems where dynamic decision-making and
data collection are possible.

Dependent variable(s) must also be selected. These are usually either tinie to

completion, number of trials to completion, total score, or some combination of all

three.

Statistical Procedures

There are basically two stages in the data analysis procedures. They involve:

1.  Identifying the main track modules with large variations in the dependent

variable (Figure 1, Point "C").

2. Using stepwise multiple regression to identify a predictor set that is predictive

of dependent variable values (Figure 1, Point "D").

ASSESSING VARIATIONS - Admittedly identifying main track module(s) with
excessive variations in the dependent variable is often an arbitrary decision. There
are many sophisticated statistical techniques to determine empirically what
constitutes large or significant. However, the emphasis here is on presenting a model
or procedure that stresses operational considerations.

Preliminary éxamingti@n simply of range, standard deviation and mean seore for
each main track instructional module dependent variable can provide a wealth of
usable information. Each educator must then make some hard decisions about what is
acceptable performance variability. When modules have unacceptable or large
variations in performance, they then become candidates for further and more
discriminating statistical analysis. Where large variations in main track modules do
not exist, it only makes good sense to either continue using that module or make

minor revisions and repeat the analysis process.

1y,
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DETERMINING PREDICTOR(S) - Once a module has been identified as having
performed well or quickly while another sub-group of students performed poor or
slowly), the task of determining the best predictors of performance begins.

The analysis procedure suggested here is to use stepwise multiple regression to
identify, from the previously obtained data analysis pool, significant predictor set(s)
for the performance variable. By examining the complex nature of significant
predictors, a more accurate estimate of those variables specifically associated with
performance by a sub-group of students, when attempting a given task, is possible.
Lacking a theoretical framework for the selection of variables to be entered into the
analysis pool would be a major deficiency in the implementation of the procedures

suggested here.

Alternative Module Development Guidelines

Once the predictor set is identified, alternative module development begins
(Figure 1, Point "E"). For illustration, assume the following hypothetical situation

exists when attempting to predict a score on a particular main track module.

Predictors Mult R R’
Curiosity .40 .16
Spatial Ability +.38 .56 .31
Verbal Reasoning -.35 72 .52

Q -1 U.L;
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In this situation, we see that curiosity and spatial ability are positively related
to performance while verbal reasoning is negatively related; also, 52 percent of the
variance in the dependent variable is accounted for by combining all three
independent variables as predictors, One instructional strategy that might be worth
pursuing would involve building an alternative module that aroused curiosity while
compensating for lack of spatial ability., This alternative module would be
hypothesized to be appropriate only for low verbal reasoners. Such a module might
have advanced organizers that demonstrate how the material being presented is
related to future job skills or arouse euriosity. The instructional content would then
use few or relatively simple visuals (compensate for spatial ability), Again, this
module would be designed solely for low verbal reasoners.

The above instructional strategy is not coneclusive. However, it is a
researchable strategy that is meant to be (1) empirically derived and (2) based on a
rationale to facilitate learning for a group of students who might be able to profit
from some kind of alternative module.

During the alternative module validation phase, regression analyses would be
run, against the criterion, on various combinations of main track and alternative
modules which had been assigned to (1) all students, (2) predetermined sub-groups of
students, and (3) random sub-groups of students. By comparing these regression
slopes, and weighing the cost involved in alternative module development against the
payoff derived, decisions could be made about whether to continue alternative module
implementation or continue with main track materials only (see Figure 1, Points "F"

and "G").
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If the validation phase bears out the proposed hypothesis, then the alternative
module would be assigned to this sub-group of students as the "primary" module at the
start of the instruetional unit. It is in this area of module assignment, module

accounting, and record keeping that computer managed systems are most valuable.

Summary

The above procedure is an attempt to synthesize some of the recent thinking
about ATI studies and alternative instructional module development. After all, ATI
analyses and résultingr alternatives are neither always appropriate nor cost effective
and should be viewed as part of a larger picture. That is, the - should be viewed as
part of an empirically based decision model for alternative instructional module

development.
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ABSTRACT

Et As béécming Liecrerasingly evident that there are many
Ehfdciencies in the hierarchical task analysis approach to
GeszZgning instrue tion., The Elaboration Theory of Instruc-
t=lorivas develope d a$ an alternative that owercomes those
Eefgciencies, The Elat;azzat:iézi Theory calls for begiming
t=he instruction with a sg:es;ié.l kind of overviev—-one that
e=pitzoni =zes the imstructional content xather than summarizing
it, Then it calls for elaborating on tEaf overviev dn a

s peczific way==by =ddzng detail or complexity in "Layers"
a.trcess the entire breadthr of the content, one layer at a’
t imez, unntil the desized Lewvel of detail oxr complexity ds

T eac=hed .



In Seaxch of a Better Way to Organize Ynstruction:

The Elaboration Theoxry

The Elaboration Theory of Instruction is an alternative to

the standaxd way of organizing instruction based on a hierar-
chical task analysis. The hierarchical oxganization results
in an imstructional sequence that begins with highly frag-

mented, small pieces of the subject-matter content, Many

educatoxs have found the fragmentation to be demotivating.
Many educational psychologists have found the parts-to-whole

sequence to be inconsistent with much knowledge about how

learning occurs most effectively--namely schema theory and its
predecessor, subsumption theoxry, And many instructional
designexs have found that learning hierarchies represent a

very incomplete basis upon which to make decisions about

sequencing the instruction, mostly because learning hierar-
chies are only one aspect of the structure of subject-matter

content. All this is not to deny that learning prerequisites

]
w3
]
g
W-;I'I
H

st nor to megate that they are important--they do exist

P

x

o

and they are important, Rather this affirms that learning
prerequisites are not a sufficient basis for oxpanizing a
whole course: our knowledge must progress beyond the hierar-
chy.
Context

Instyuctional design theory is concerned with methods of
instruction, It is helpful to conceptualize two different

levels of methods for organizing instruction: micxo strategies,

vhich are methods for organizing the instruction on a single
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topic (i.e., on a single concept, principle, etc.), such as
generalities, examples, practice, and feedback; and macro

strategies, which are methods for organizing those aspects

of instxuction which relate to more than one topic, such as

sequencing (ordering), synthesizing (integrating), and summar-
izing (previewing and reviewing) all of the topics.

The Elaboration Theory of Instruction 1s a partial

theory of instruction--it does not attempt to deal with all

aspects of instruction, It does not deal with micro strategies

for organizing ingtruction, although it can be and is being

expanded to include such strategies. (Reigeluth & Merrill,

in preparation). For a good description of miecro strategies,
see Mexrill's component display theory (Merrxill, Reigeluth,
& Faust, 1979; Mexrrill, Richards, Schmidt, & Wood, 1977).
Also, the Elaboration Theory does not attempt to deal with

strat.iles for delivering instruction (e.g., media selection),

nor does it deal with strategies for managing instruction.

Finally, most aspects of strategies for motivating students

are not included within the present domain of the Elabafg¥
tion Theory. But all of these aspects of imstructional theory
will be integrated with the Elaboration Theory in the fore-
seeable future. The Elaboration Theory of Instruetion

presently deals only with macro strategies for orgamizing in-

struction (see Figure 1),
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INSTRUCTIONAL
DESIGN

e e it o

WAYS OF WAYS OF WAYS OF
DELIVERING MANAGING MOTIVATING
INSTRUCTION INSTRUCTION STUDENTS

WAYS OF
ORGANIZING
I NSTRUCTION

)N A SINGLE ON MORE
TOPIC THAN ONE

The Elaboration
Theory is here

Figure I, The context of the Elaboration Theory in
relation to other aspects of instructional design theovy,
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A good introduction to the mature of the Elaboration
Theory of Instruction is an analogy with a zoow lens.
Taking a look at a subject mattex "through" the Elaboration
Theory approach to organizing instruction is similar in
many respects to looking at a pi&ﬁuré through a zoom lens
on a movie camera,

A person starts with a wide-angle view, which allows

one to see the major parts of the picture and'the major
relationships among those parté (e.g2., the composition
or balance of the picture), but without any detail,

The person then zooms in om a part of the picture,
Assume that, instead of being continuous, the zoom operates
in steps or discrete levels, Zooming in one level on a
given part of the picture allows the person to see the major
subparts of that part and the major relationships among those
subparts. After having studied those subpartg!aﬂd their inter-

relationships, the person could then zoom back out to the

wide~angle view to review the other parts of the whole picture
and to review the context of this part within the whole pic-

ture.

The person continues this pattern of zooming in one lavel

to see the major subparts of a part and zooming back out for

context and review, until the whole picture has been seen at

the first level of detail. Thenthe person can follow the
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same zoom-in/zoom~out pattern foxr the second level of detail,
the third level, and so on, until the desired level of
detail is reached.

In a similar way the Elaboration Theory of Instruction
starts the student with an overview of the major parts of
the subject matter, it elaborates on one of those parts to

a certain level of detail (the first level of elaborxation),

i1t reviews the overview and shows the context of that part

within the overview (an gxpanded overview), it continues

this pattexrn of elaboration/expanded overview for each part
of the overview until all parts have been elaborated one
level, and it follows the same pattern for further levels of
elaboration. Of caﬁfse, it must be remembered that the
zoom-lens analogy is just an Sﬁaiagy and therefore that it
has non-analogous aspects. One such dissimilarity is that
2ll the detail of the picture is actually present (although
usually not noticed) in the wide-angle view, whereas the
detail is not there at all in the overview of the subject
matter,

The general-to-detailed organization prescribed by the
Elaboration Theory helps to insure that the learner is;always'
awvare of the context and importance of the different topics
that are being taught, It allows the learner to learn at
the level of detail that is most appropriate and ﬁéaﬁingful
to him or her at any given state in the development of one's

knowledge. And the learner never has to struggle through
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a series of learning prerequisites that are on too deep

a level of detail to be interesting or meaningful at the
initial stages of instruction. Very few learning pre-
requisites (if any) exist at the level of the overview.

As a learner works one's way to deeper levels of detail,
increasingly complex prerequisites will need to be intro-~
duced, But if they are only introduced at the level of
detail at which they are necessary, then there will only be
a few prerequisites at each level; and the learner will want
to learn those prerequisites because he or she will see their
imporitance for learning at the level of detail that now

interests him or her.

much in instruction, in spite of its fundamental simplicity
and intuitive rationale., Many textbooks begin with tﬁa "lens"
zoomed in to the level of detail deemed appropriate for the
intended student population, and they proceed--with the "lens"
locked on that level of detail--to pan across tﬁe entire sub-
ject matter., This has had uﬁf@rtunate consequences for
synthesis, retention, and motivation., Many instructional
developers begin with the lens zoomed all the way in and
proceed in a highly fragmented manner to pan across a small
part and zoom out a bit on that part, pan across another small
part and zoom out a bit on it, and so on until the ﬁhola
scene has been covered and to some limited degree integrated,

This has also had unfortunate consequences for synthesis,
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itively groped for an elaboration-type approach with no guide-
lines on how to do it. This has resulted in a good deal less
effectiveness than is possible for maximizing synthesis,
retention, and motivation.

The major reason for the lack of utilization of the
zoom lens approach in instruction is probably that the hier-
archical approach was well-articulated and was a natural
outgrowth of a strong behavioral orientation in educational
psychology. This in effect put "blindeXs" on most of the few
people who were working on instructional design strategies
and methodology.

THE ELABORATION THEORY
The elaboration theory of instruction states that if

cognitive instruction is organized in a certain specified way,

then that instruction will result in higher levels of learn-
ing, synthesis, retention, and affect, all other things being
equal, There is one limitation to this theory: the smaller

1 —miannte AL Lt T atad sishiantomn Rlay oy ey
the amount of interrelated subject-matier content, the les

[

]

difference it will make. With é small enough mnumber of
topics, it doesn't make any difference how you sequence themn,
wﬁether you synthesiée them, or whethexr you summarize them
(as long as there are no learning prerequisite relationships
among them). The following is a description of that "certain
specified way'" of organizing instruction, wﬁich is called the
Elaboration Model of Instruction.

The Elaboration Model of Instruction Starﬁs by present-

ing knowledge at a very general or simplified level--in the

form of a special kindof overview. Then it proceeds to add
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detail or complexity in "layers" across the entire breadth
of the content of the course (or curriculum), one layer at

a time, until the desired level of detail or complexity is’
It is important to emphasize that the Elaboration

reached,

Model prescribes a special kind of overview, and it pre-
scribes a special way in which the elaboration is to occur,

The Epitome
meaning is very vague--it means different things to different

Also, we believe that a certain specific kind of

Ve do not like to use the word “overview'" because its

Among other things,

people.
overview is superior to other kinds,
our overview must epitomize the subject matter that is to
Hence, we have

be taught, rather than summarizing it.
s . - S \ . :
named it the epitome (2*p1t;ﬂ*ma). An epitome has two

"eritical characteristics' which distinguish it from other
types of overviews: (1) it epitomizes the subject matter of

the course (or curriculum) rather than summarizing it, and

(2) it has a single "orientation'--it emphasizes a single

type of content, .

With respect to epitomizing the subject matter of the
course (or curriculum), an epitome is formed by "boiling down"

Those

the course content to its essence. It does not preview all
of the course content; rather it presents a few fundamental

topics that convey the essence of the entire content.
topics are chosen or derived in such a way that all the
remaining course content provides more detail or more complex

141G
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knowledge about the epitome. Although an epitome is very
general, it is not purely abstract. Since '"general" and
"abstract' are often confused, this distinction will be
discussed in greater detail shortly.

With respect to having an orientation, the epitome

emphasizes any one of three types of content: concepts,
procedures, or principles, A concept is a set of @bjeéts,
events, or ideés that have certain charagterigtics in common.
Knowing a concept entails being able to identify, recognize,
classify, or describe what something is. A brocedure is a
set of actions that are intended to achieve an end. It is
often referred to as a skill, a technique, or a method.
Knowing a procedure entails knowing how to do something.

A principle is a change relationship--it indicates the re-
lationship between a change in one thing and a change in
something else., It déscribes causes or effects by identify-

ing what will happen as a result of a given change (the ef-

fect) or why something happens (the cause). These three

different emphases are referred to as a conceptual orienta-

tion, a procedural orientation, and a theoretical orientation,

respectively; and the orientation is selected on the basis
of the general goals or purpose of the course (or curriculum).
All three types of content may appear in the epitome, but one

type receives primary emphasis; and the epitome is formed

by epitomizing the orientation content and then introducing

wvhatever of the other two types of content are highly relevant.

More will be said about this below.
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We mentioned above that an epitome is very general but
is not.purely abstract. The terms "general" and "abstract" are
often confused, It is helpful to think of three continua:
(L) general to detailed, (2) simple to complex, and (3) abstract
to concrete. The first two are very similar to each other,
but the third is very different (see Figure 2).

W ey B B e wen R e A e ST T B ok e e G W B e RS e e e E

The general-to-detailed continuum refers primarily to a.con-

tinuum formed by subdividing things (concepts or procedures)

or by lumping things (concepts or procedures) together, | 7
"General" has breadth (things lumped together), while "detailed"
is usually narrow (subdivisions). In Figure %a-‘"pclar bear"

is a more detailed concept than "animal.! The simple-to-complex
P mp.tle -—c ~ex

continuum refers primarily to a continuum formed by adding or

removing things (principles or procedures). "Simple" has few

things, while "complex" has many things. In figure 2b, the pro-
cedure for subtracting mﬁltiadiéiﬁ&numbers is more complex than
the procedure for subtracting single-digit numbers. Additional
complexity can.be added by introducing sub-procedures for "bor-
rowing" when the top number is smaller than the bottom number,

The abstract-to-concrete continuum refers to tangibility, and

there are two major types of tangibility. First, generalities
are abstract, and instances are usually concrete--the definition

of a tree is abstract, while a specific tree (an cbject) is con-

111



“Aninal

Yarmal |

Insézﬁri

‘ ;Eéagf]

[Whale

lack
ear

Seneraleto-~detalled

Polar
Bear_

“GrLzzly
Bear

continuum

gure 2, Illustrations of three continua that are

(a)

Subtraet botroa
, Lno. from top no,

( stop ),

To to tight
most column

Subtract botton

10, LIoT top ne,

| Ggﬁ;?ﬂiiti eg

.1, Arise in the supply of a pood
" causes a drop In the price of
~ the good in a free market,
2, Avpen is an instrument that is
uged for writing wich ink,
3, A German finite verb is pliced

at the end of & subordinate
élause, ‘

Tnstances
e Sl

. 1, The.record potato harvest this
£211 caused 2 drop in the
price of potatos, +

2, (Teacher holds up a pen and
saye to class, "This object
15 a pen,")*

3, Er sapt, dab er das nicht

Co to mext . tun will,
eyl colum to | - :
lefe

. Notes There are Juse two polnts
on the eontinuuw, Tor others,
" gee Herpill, I.F, (1978),

Simple-to-complex
continuum

(b)

¥
1

+Technfeally, this {s & statement
_ tbout the {nstance and is not the
instance itself,

: *Unlike No, 3, the instamce is not
-+ actually present here on this page,

o (c)

often eenfused.‘




crete, This is the most importanl abslract-to-concrete
continuum for instructional theory. Second, some concepts
are considered abstract because their instances are not
tangible, "Intelligence" is a good example of an abstract
concept, This second abstract-to-concrete continuum is |
largely irrelevant for our purposes.

On the basis of these distinctions, an epitome is
always either very general or very simple--it nust be, in
order to epitomize the instructional content, But it should
never be purely abstract, According to Merrill's Component
Display Theory, it should contain the following for each

topic it presents: a generality (e.g., the definition of a

concept), some instances of that generality (e.g., examples

of the concept), and some p

ractice for the student in applying
the generality to new instances. An epitome usually éantains
about six (plus or minus three) t@pigs-athgt is, about six
different generalities, along with their instances and prac-
tice items. These topics may be any combination of concepts,
procedures, and/or principles.

Figure 3 illustrates the nature of a theoretical epitome
and of a conceptual epitome for an introductory course in
ecomonics, and Figure 4 illustrates the nature of a procedural
epitome for a course in literature. |
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1. The law (principle) of supply and demand,
a, The principle of what causes changes to occur in the quant-
ity demanded and the quantity supplied (price changes) .
b. The principle of why prices change in a free market
economy.

2. The principle of why changes occur in supply schedules or
demand schedules,

3. The concepts of supply, supply schedule, and supply curve.

4. The concepts of demand, demand schedule, and demand curve.

5. The concept of changes in quantity supplied or demanded.

6. The concept of changes in supply schedules or demand schedules.
/. The concept of equilibrium price.

Practically all principles of economics can be viewed as elabor-

ations on the law of supply and demand, including those that
relate to monopoly, regulation, price fixing, and planned economies.

Figure 3a. The instructional content for a theoretical
epitome for an introductory course in economics.

1. Definition of economics

2, Definitions of subdivisions of economics:
a. Definition of maecro economics
b. Definition of micro economics
c. Definition of comparative economics
d., Definition of international economics
e. Definition of labor economics

f. Definition of managerial economics,

Practically all concepts in economics can be viewed as elabora-
tions on these concepts (i.e., as further subdivisions--either
parts or kinds-~of these concepts).

Figﬁre 3b. The instructional content for a conceptual

epitome for an introductory course in economics.

™,
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1. There are three major stages in the multidimensional
analysis and interpretation of creative literature: ‘
o a, Identifying the elements of the dramatic framework--
character and plot,

b. Combining the elements into composites appropriate
for analysis of their literal meaning--analysis of
character in terms of plot.

c. Figuratively interpreting the elements--symbolism
through character, mood, tone,

d. Making a judgment of worth--personal relevance,
universality. ’

(This procedure is simplified by introducing only two elements
for the analyses in a and b, three in ¢, and two in d. It

is further simplified by introducing only those procedures
and concepts necessary for the analysis and interpretation of
a short poem. Complexity is later added by increasing the
number of elements used in each stage of analysis or inter-
pretation and by introducing procedures and concepts needed
for analyzing and interpreting more complicated types of
creative literature.)

2, Concepts necessary for performing the procedure in 1.

a. character

b. plot

c. symbolism

d. mood

e, tone

f. universality

Figure 4. The instructional content for a procedural epitome

for an introductory course in literature.




A Level-1 Elaboration

A level-l elaboration is a part of the instruction that
provides some more detailed or complex knowledge on a topic
(oxr set of topics) that was introduced to the student in the
epitome, It should not include all of the more detailed or
complex knowledge on that topic. Rather, a level-l elaboration
should be an epitome of all of the more detailed or complex
knowledge on that topic, just as zooming in one level provides
a slightly more detailed wide-angle view of one part of the
whole picture, There may be as many level-l elaborations as
there are topics in the epitome, but there does mot have to
be a one-to-one correspondence., It is possible that each of
the topics in a level-1 elaboration may elaborate tglsame
extent on all of the topics in the epitome or perhaps even
on a relationship among those topics, | |

The depth to which a level-l elaboration should elaborate
on a part of the epitome is somewhat variable (i.e.,, the dis-
crete levels on the zoom lens are variable, not always constant
and equal in the amount of detail added). The most important
factor for deciding on the depth of a given level-l elaboration

is student learning load, It is important that the student

learning load be neither too large nor too small, for either
will impede the instruction's efficiency, effectiveness
(especially for retention), and appeal. The number of topics

that represent the optimal student learning load will vary with
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such factors as student ability, the complexity of the subject-
matter topies, and student prefamiliarity with the topics.
The breadth of azlevelsl elaboration will usually be fairly
difficult to adjust. Hence optimizing the student learning
load in a given elaboration can often be done only by varying
the depth of that elaboration.

Figure 5 illustrates the nature of a level-l elaboration
on the theoretical epitome in Figure 3, and Figure 6 illus-
trates the nature of a level-1 elaboration on the procedural

epitome in Figure &,

Other Elaborations

A level-2 elaboration is identical to a level-1 elaboration
except that it elaborates on a topic (or set of topics)
introduced in a level-l elaboration rather than in the epitome,.
In a similar manner, a level-3 elaboration provides more detail
or ccﬁplexity on a topic (or set ot topics) introduced in a
level-2 elaboration, and so on for elaborations at deeper levels
of detail/complexity. 1In all cases, an elaboration at one
level of detail/complexity should be an epitome for all the

elaborations that elaborate on it,

et

According to this kind of eorganization, elaborations

that are on the same level are very different from each other
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1. Principle of increasing marginal costs as an explanation for the
shape of the supply curve,
Principle of profit maximization for individual firms.

Procedure of marginal analysis to arrive at profit maximization.

Concepts of fixed and variable costs,
- Concepts of total, average, and marginal costs,

Concepts of break-even point and shut-down point.

e DWW

Figure 5, The instructional content for a level-l elaboration
on the theoretical epitore in Figure 3a, It elaborates on the
supply aspect of the law of supply and demand by presenting
more complex principles that relate to supply.
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1, How to identify other elements of the dramatic frame-
work--setting, perspective, and language.

2, How to combine the elements into composites appropriate
for analysis of their literal meaning--(l) analysis of
character, plot, and setting, (2) analysis of persepctive,
character, and plot, and (3) analysis of language.

Concepts of setting, perspective, and language.

Concepts of types and patterns of imagery (in language).
Procedure for analyzing imagery.

Concept of prosody.

. Procedure for analyzing prosody.

Figure 6., The instructional content for a level-1 elabora-
tion on the procedural epitome in Figure 4, It elaborates
on stages a and b (which must be elaborated at the same time
because of their interrelatedness) by adding elements that
need to be identified (in stage a) and analyzed in combination
(in stage b).
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with respect to the instructional content they contain (i.e.,
their topics are very different from each other); but elabor-

ations that are on different levels are very similar to each

topics are very similar) because each level has the same
content as the previous levels, only at a level of greater
detail/complexity,

Expanded Epitome

After each elaboration, the instruction presents a sum-
marizer and an expanded epitome, equivalent to the zoom-out-
for-context-and-review activity in the zoom lens analogy. The

summarizer is comprised of a concise generality for each topic

presented in the elaboration. The expanded epitome (a) syn-

thesizes the topics presented within the elaboration (internal
synthesis) and (b) shows the relationship of those tépics (and
relationships) to the rest of the topies (and relationships)
that have been taught (external synthesis).

Summary of the Elaboration Model

In summary, the Elaboxation Model is as follows (see Figure

7). TFirst, the epitome is presented to the student, Then a

level-1 elaboration is presented to provide more detail on an
aspect of the orientation content in the epitome (that aspect
which is most important or contributes most to an understanding

of the whole orientation structure). Next a summarizer and an

expanded epitome are presented, Another level-l elaboration

and its summarizer and expanded epitome are presented, This
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pattern of level-l elaboration followed by its summarizer and

expanded epitome continues until all aspects of the orientation

one level, Then a level-2 elaboration is presented to provide

more detail on an aspect of the orientation content that was
presented in one of the level-1l elaborations. As always, this

elaboration is followed by a summarizer and an expanded epitome,

This pattern continues until all of the aspects of the orienta-
tion content presented in all of the level-l elaborations have
been elaborated one level (unless the objectives of the course
or the nature of the subject matter exempt a level-1l elabora-
tion from being further elaberated), Additional levels of elab-
oration are provided in the same manner--an elaboration followed
by a summarizer and an expanded epitome--until the level of
detail/complexity specified by the objectives is attained in
all aspects of the orientation structure (and supporting
structures) of the course.

Insert Figure 7 about here

USING THE ELABORATION MODEL

We have developed a fairly detailed set of procedures for
designing instruction according to the Elaboration Model
(Reigeluth, et al, 1978). A major part of those procedures is

analyzing the instructional content as to four different types
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EPITOME

PRIMARY-LEVEL
ELABORATIONS

SECONDARY-LEVEL
ELABORATIONS

LOWER-LEVEL
ELABORATIONS

Figure 7,

(1)

EFITOME

(2)

A PRIMARY-LEVEL

SUMMARIZER AND

ELABORATION

(2)

ANOTHER PRIMARY-
LEVEL ELABORATION

1 (2) EXPANDED EPITOME ON
THAT ELABORATION

SUMMARIZER AND
{3) EXPANDED EPITOME ON
THAT ELABORATION

{4) A SECONDARY-LEVEL
ELABORATION

 SUMMARIZER AND
(5) EXPANDED EPITOME ON
__THAT ELABORATION

{6) ANOTHER SECONDARY-]__
LEVEL ELABORATION

~ SUMMARIZER AND
(5) EXPANDED EPITOME ON
'THAT ELABORATION

ETC.

Y

{6) SO ON FOR TERTIARY AND FOURTH-
LEVEL ELABORATIONS, IF NEEDED

(7) TERMINAL SUMMARIZER
. AND TERMINAL EPITOME

Elaboration Model of Instruction.
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A diagramatic representation of the
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of subject-matter structures: conceptual, procedural, theoretical,
and learning. (Learning structures showv learning prerequisiée
relations withirf the subject matter.) It is beyond the scope
of this paper to describe and illustrate each of these four
types of structures. The interested readexr is referred to
Reigeluth, Merrill, & Bunderson, 1978.

There are six major steps for designing instruction accord-
ing to the Elaboration Model (see Figure 8). First, one must
select. an orientation--either conceptual, procedural, or
theoretical--on the basis of the goals or purpose ofi the in=’
truction. Second, one must develop an orientation structure
for that orientation. It depicts the orientation content
(either concepts, procedures, or principles) in the most
detailed/complex version that the student needs to learn.

This is a form of cantent analysis or task description, iggg
the orientation structure is analyzed in a systematic mannexr

to determine which aspect(s) of the orientation content will

be presented in the epitome and which aspects will be presented
in each level of elaboration. In this way the “'skeleton" of
the instruction is developed on the basis of epitomizing and
elaborating a single type of content.

Insert Figure 8 about here

The fourth major step is to embellish the '"-skeleton" by
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Choose the type Make that o Analyze the Identify and make | {dantify the Design the

of orientation ofientation orientation the supparting individual epitomo and all

structure structure structur structures glaborations tlaborations
Conceptual 2. Conceptus! Decide on the aspeets  Iduntify ll unattained — Divide each love of Deslgn the epitome,
Procedura Develop all useful of the orientation contextual, procedur  elaboration into its o general synthosizer
Theoretical parts and kinds tax-  structure thatshould o, and explnatory  individual elabor- v Construets

onomies, select the
most important
onels}, end combine
inta a matrix (if
possible],

2o, Preggtury
Identify all useful

leps and alternative

paths to be learned,
and combine them
into & procedural
siructure,

2. Theoretical

\dentify all important

principles to be
Inarned, and combine
them into g theoreti
cal structure,

comprise the epitome
and cach lovel of
claboration,

33, Conceptual

Prune the orientation
structure to form the
epitome, Add back

levels to form each
level of elaboration,

3b, Procedural

Lump steps and
branches togather to
form the epitome.
Break apart each gen-
eral $tep to form each

fevel of elahoration,

3. Theoretical

Prune the oricntatlon
strutture to form the
epitome,  Use ranks

order of importance

and/or a parallel con-
ceptual steucture to

identiy principles for
eich level of '
claboration,

gouls, and make the
corresponding sup:
parting structures.
Then identify all
unattained learning
prerequisites, and
make their corres-
panding learning
structures,

tions, acearding to the
part of the epitome,
or of an elabaration,
that is being
elabarated,

o summarizer
¢ epitome
(synthesizer)

Design each elabors:

TEnErs! synthesizer
g constructs

o sUmmarizer

¢ expinded epitome
efe,

Design the termingl
epitome,
o orientation
structure
0 Important support:
ing structures

Figure € The sixstep dosign procedure for structuring the instruction in any eourse entsling conitive tubjct matter,
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adding the other two types of content at the lowest appropriate
levels of detail. This is usually done by "nesting' the |
remaining subject-matter structures within different parts of
the skeleton. (This may include some isolated structures or
topics in the orientation content that did ﬁct fit in with the
orientation structure in ferming the skeleton.) Learning
prerequisites are one of the considerations that enter in

a2t this point.

Having allocated all of the instructional cor.tent to the
different levels of elaboration, it is now important to es-
tablish the secope and depth of each individual elaboration
that will comprise each level, The scope is usually pre-
determined by the orientation topic and its necessary support-
ing topics, although two orientation topics can be lumped
together into a single elaboration,and it would be possible
(though not advisable) to add extra supporting topics. The
depth is then determined on the basis of achieving an cptimal
student learning load, as described above.

Sixth and finally, some of the internal structure of
each elabcratioﬁ within each level can be planned. The
sequence of topics within an elaboration is decided on the basis
on contribution to an understanding of the whole orientation
structure (but within the constraints of learning prerequisites),

and the locations of synthesizers and summarizers are also
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determined.

This concludes the "macro'" design process, at which

how to organize the instruction on a single topic.
THE NEED FOR RESEARCH
The model and procedures as described above have under-
gone very 1imited field-testing and virtually no research,
It may turn out that haviﬁg'a complete expanded epitome after
every single elaboration is inefficient and unnecessary (es-

elaborations).. It may

pecially after lower-level

- ot 1+ 4o 1 ; S . I I L T . B
ut that it is unnece ¥y foxr a student to study all level-1

)
Py

=
= ALALL T

o]

I

selection and sequencing of topics--a student could now truly
follow one's interests in approaching a subject matter., This
would be particularly valuable in adult and continuing education
contexts.

It is also likely that a large, full-scale field test of

ways to design instruction according to the model.

The Elaboration Model as developed to date is a tentative
move in a much-needed direction. It does not yet have the
maturity and validation of the currently used approaches to
instructional design, but the need for alternatives should be
And there is great potential for the Elaboration Model

clear,

to meet that need.
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SUMMARY

. It is becoming increasingly evident that there are many
deficiencies in the hierarchical task analysis approach to
organizing instruction on the macro level. The regnléimg
instructional designs are usually fragmented, demotivating,
inconsistent with learning theory, and at best a very in-
complete basis for organizing instruction. The Elaboration
Theory of Instruction was developed as an alternative that
overcomes these deficiencies. But it is emphasized that it
is but a partial theory of instruction--it only deals with
macro strategies for organizing instruction (sea Figure 1
above) .

The zoom-lens analogy was presented as an introduction
to the nature of the Elaboration Theory of Instruction, A

person starts with a wide-angle view and then proceeds to

zoom in one level for detail on a part of the picture and zoom

out for review and context.' After the whole first level has .been

studied, the same zoom-in/zoom-~out pattern is followed for
the second level of detail, and so on until the whole picture
has been studied at the desired level of detail, Alternative
approaches to designing instruction were contrasted in terms
of this analogy, and their deficiencies were mentioned.

Next, the Elaboration Model of Instruction was described.
It starts by presenting a special kind of overview, called
the "epitome'", which (1) epitomizes the instructional content
rather than summarizing it and (2) has a single "orientation"

(a single type of content)., The single orientation may be

LG
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less of level, is followed by a summarizer and an expanded

either conceptual, procedural, or theoretical. And to epito-
mize the content, the epitome contains one or two very gengral/
simple topics from the orientation content; but the epitome |
should not be purely abstract~-the epitome should be formed
in such a way that concrete instances and practice can be
presented on each topic. Some of the other two types of
content may also be included in the epitome if they are highly
relevant to the orientation content topic(s).

After presenting the epitome, the model calls for adding

detail or complexity in "layers' across the entire breadth

“of thza content, one layer at a time, until the desired level

of detail/complexity is reached., First, level-1l elaborations

are presented, each of which provides more detail/complexity
on one aspect of the epitome, After all aspects of the

epitome have been elaborated in this manner, level-2 elabora-

tions are presented. Each of them elaborates on one aspect

of a level-l elaboration. Additional levels of elaborations
are added as necessary to reach the level of detail/complexity
called for by the objectives. The amount of content in each
elaboration must be carefully planned so as to represent an

optimal student learning load. Also, each elaboration, regard-

epitome,

design of new instruction was summarized. The six major steps

are shown in Figure 8 above.

.
"P‘
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Finally, the need for continued research, field-testing,
and development of the Elaboration Model was emphasized.
The Elaboration H@dei as developed to date is a tentative
move in a much-needed direction. The need for alternatives
to the hierarchical approach should be clear, and there is
great potential for the Elaboration Model to meet that

need.

| gLy
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FOOTNOTE
1A subject matter structure is something which shows a
single kind Qf'relatianship that exists within a subject

matter, Figure 2a shows part of a subject-matter structure.
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* The present paper is a revised and condensed version
of a paper "Common Flaws In Research Design' by
William Rabinowitz and Dennis Roberts published

in the NABTE Journal, 1977, #4.
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Planning the Research Study

The purpose of research is to shed light on important questions phrased
in testable forms. In general, one seeks to establish functional or causal
relationships between independent and dependent variables. However,
designing studies to establish these relationships or causes involves many
potential hazards. In any case though, the investigator has an obligation
to plan the study in order to maximize the interpretability of the findings.

Unfortunately, there are many basic flaws that can seriously hinder results

[,

nterpretation. The present brief paper is a sequential walk through a

simple research setting—- a two group experiment-- to indicate common (but

avoidable) design difficulties that will jeopardize the usefulness of the

obtained data.

Common Flaws

Figure 1 presents a flow chart type diagram of several important steps

in the research process. Obviously, it is kept simple-— many details of actual

design execution have been omitted because of space limitations. Assume, for

Insert Figure 1 about here

purposes of the remaining discussion, that "the" important question is
"Will the use of electronic calculators improve elementary school students'

attitudes towards mathematics?"

1. Failure to select subjects from the population to which generalizations are

to be made.
This item deals specifically with what Campbell and Stanley (1963) refer

to as external validity. Clearly, the question implies that an answer is

14.;
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Figure 1. Steps and possible design {laws in an experiment o study the effect of treatment variable A on
variable 8.

STEPS FLOW CHART FLAWS
The relevant population POPULATION Failure to select subjects
is identified —T from the population fo
which investigalor expects
3 togeneralize.

N Subjects are selected N Subjecis Failure to use randomiza-

from the papulatinn. 7 ——s By tion in assigning subjects
F 3 knosraunk
tozroupt
Random

Assignment

Group 1:
n, subjects

i

Failure to use an
adequate number of
subjects,

Subjects are divided Group 1:
randomly into two n, subjects

graiups. ‘i

Subjects in both groups Level 1 of Level 2of Failure to maintain control
receive idenlical ' independent independent over manipulation of the
treatment in ali respects variable (A) variable (A) independent variable (A).
- epf that different administered administered

levels of the indepen- ta all toall

dent variable (A)are subjects subjects

administered to each = - T

Rroup. |

Subjects in both groups Group 1 Group 2 Failuse to use reliable

are measured on the subjects subjects and/or valid measures of

dependent variable (B). measured on measured on the dependent variable 1B).

Measurements are made dependent dependent

in the same way for variable (B) variable (B)

all subjeeny — *7* T - ; —

Statistics are coripuled N §fum}:uie i_fﬂmpﬁ'e Failure to use an

fur vach sample. X;and$, X; and 54 appropiiate statistical
— e fest.

Hyputhesis test condudted to decide whether H, iy dy =0

the differenee betwern X, and Y, is due 1o
sompling variatulits ar to the etidcts
of anahle A .
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desired for the overall population of elementary school students. Therefore,

there should be evidence in the methods section that shows students at
varying elementary grade levels are included in the sample. Secondly, there
must be evidence that the students from these several grade levels weré
drawn (for the study) in a way to assure a representative sample. If the
sample differs in important ways from the pepulation, the results may not
generalize to the population of interest as stated in the research question.

2. Failure to use randomization in assigning students to experimental and
control groups.

It is absolutely essential that both groups be equivalent at the onset of
the experiment. Differences between the groups on the dependent variable that

appear at the conclusion of the study will dinvariably be interpreted as

resulting from the impact of the independent variable. However, this conclusion

cannot be justified if groups were different initially in important (and
unknown) ways. Unfortunately, there is no way to absolutely guarantee equiva-
lence of both groups initially. However, random assignment does eﬁsufe
equivalence within the limits of chance. S8ince random fluctuations (chance
aberrations) are estimatable, random assignment offers a way to control the
initial makeup of the two groups. If the method section does not give specific

indications that students were assigned at random to the two groups, the entire

i

My

set of results are very suspect.

3. Failure to use an adequate number of students.

Lf the hope is to support the notion that use of calculators will improve

attitudes towards mathematics, then we certainly want to reject the null
hypothesis (p Attitude with Calculators = p Attitude without Calculators) if

our notion is actually correct. In this situation, rejecting the null in the

14
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study when our position is the true state of affairs is a correct decision

to have reached. This type of correct decision is called the power of a
statistical test. Unfortunately, unless vour independent variable is very
potent, power is greatly influenced by sample size. Also, unfortunately, the
ability to build a certain degree of power into a study-- while doable-~- is
fairly complicated. A paper by Hapkiﬂé (1974) may be helpful to the
interested reader. In the present study, it is doubtful that calculators

are golng to work miracles on students' sttitudes towards mathematics. Thus,

a failure to use a "sufficient" sized sample is certainly doomed to a retention

of the null hypothesis.

4. Failure to maintain control over manipulation of the independent variable.

A necessary assumption is that students in the two groups were, in fact,
treated differently throughout the period of the study. 1In our context, this
requires that no control students have access to calculators during the
experiment. While this may be controllable during the math classes, countrol
students might have access to and use calculators in other classes (science?)
and/or outside of school. Such contamination is very likely to reduce the
differences between the two groups on the dependent variable. What will look

like an ineffective independent variable actually disguises the possibility

that the calculator did have an effect; however, inadvertently in both groups.

5. Failure to use reliable ggd/ofAyalid,mggsgﬁesrafVthe dependent variable.

The original question posed stated that the important dependent variable
of interest is "attitudes toward mathematics'. Assuming for a moment that
such a construct exists, then at issue is whether the construct can be
measured cansistan;ly.‘ Without some data being presented to demonstrate

reliability of the measure in this particular research setting, then it is

Il

vnlikely that differences between the groups on the dependent measure will
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occur. Assuming reasonable reliability, however, a more important issue is

whether the dependent measure in the study is, in fact, measuring attitudes

toward mathematics. Obviously, any comparison between the groups on a
measure that isn't tapping the important construct of interest is useless and
certainly no test of the hypothesis we might have generated from our research
question (i.e., calculators improve attitudes towards mathematics).

6. Failure to use an appropriate statistical

test,

One area where flaws shouldn't occur but do quite often is the inappropriate
use of certain statistical tests. The emphasis here is not on using a test
that is less powerful than others but rather on using a test incorrectly. A
common example here is using analysis of covariance (ANCOVA) to make statistical
ad justments for the fact that groups were not equivalent initially. What this
means (in all probability) is that a statistical technique is supposed to
correct for non-randomization of students to the experimental and control groups.
Unfortunately, ANCOVA can't make non-random assignment random; no statistical
test can correct for that difficulty. ANCOVA has two sets of assumptions that
need to be met in order to be interpreted properly-- there are those for
analysis of variance (ANOVA) and regression. If random assignment has been
made and there is a reasonable correlation between a covariate (measu;ed—s
incidentally-- before the experiment begins) and the dependent variable, then
ANCOVA may reduce the error term, hence, giving a better chance to reject the
null hypothesis. The interested reader is referred to an article on ANCOVA

by Kennedy (1977) for elaborations on this topic.

14J
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Closing Comments

The present focus has been on several common flaws that occur in even
the simplest research design. Obviously, many other flaws may creep into
research studies such that the output data are rendered suspect. First,
many studies do not use an appropriate research design to handle the
hypotheses being tested. Second, many research questions are formulated in
such a way that no data will be able to support the hypntheses. And third,
many inveséigaﬁiéns are conducted without proper consideration of the
relevant variables that might have an influence on the dependent measures.

All these additional problems plus the others briefly outlined above pose

threats to both the internal and external validity of research investigations.

Careful design and control, plus a good measure of common sense, are the best
ways in empirical studies to insure meaningful data from one's research

efforts,
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@ Reanalysis of Research Scudies in AVCA
@ PURPOSE
A desideratum of behavioral science research is to provide technically
tigated within an experiment. Focusing upon this criterion, researchers in

the area of instructional fechnology have identified many valid reseirch

questions, designed experiments that isvlate variables to be analyzed, selecte

statistical models to study quantifiable data, and drawn inferences to larg-
er populations which were under investigation. However, using empirical
gbséfvati@n methodology,. it was revealed that 108 studies wvhich appeared in
the first twenty-five volumes of AV Communicaiion Review selected a uuivar—
jate analysis of variance model to test experimental hypotheses. Thus, the
primary purpose éE stud?gwas twofold: (1) to compute the interrelationships
batween independent and criterion variables for the 1038 studies previausly
identified; and, (2) to report these calculations in the form percents to
the profession.
e RATIONALE

A tendency exhibited by most researchers who published research find-
ings in the journal cited hereinbefore was to test experimental hypotheses
based upon a statistical model designed to identify significant differences.
Very few studies were found that reported practical significances or sig-
nificant relationships. Clark and Snow (1975, p. 392) suggested that alter-
native experimental designs should be employed to investigate additional
research questions, i.e., practical significances and significant relation—

ships. While manipulating the design to control variables is desirable,

15,

s

141



the robustness of interrelationships betwszen dependent and independent vari-
ables is paramount to advancing the kncwledge base within the field of instruc-

tional technology.

while totally disregarding the statistzical association bstween the

-
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‘ndependent and criterion variables. Both statistical and practical signifi-

cance tests can be computed from the data reported in most F-test tables. lays

ed that a statistical index zalladc;iz (Greek omega, sgquared)

\FF

(1963, p. 325) suggest

can ba employed to estimate the proucriicn of viriznce in ! accounted for by X.
Onega, squared values are not difficult to intarpret. They are somevhat sim=
ilar to correlation coefficients in that each is a mathematical expression of

rhe relationship that exists batween two or more variables. These values are

from 0 to 1.00. (Cmaga, sgaared

\):m
i

expressed in the form of a continuum ranzing

2, . . .
an never assume a negative value.) When ¢0” is 1.00, the independent variable

L]

is congruent to the criterion variable. !owever, when (L) assumes a zero value,.
the knowledge of the independent variable does nct in any way reduce the uncer-
tainty about the criterion variable.

In most studies that were reanalvzed;. Havs' (1963, p. 327) formula foc

o

computing 0" had to be abandoned because most researchers re ported iucom-

plete F-test tables, Thus, McNamava's (1978, p. 51) alternate versior: wias ap-
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plied to the 108 experimental studies that appeared in the first

volunes of AVCR. Hls equivalent formula was reported as

est. W = T iEr(N-k) 41
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where ¥ is the numerical value for the ANOVA test, N is the total number of
individuals in the sample, and k is the number of levels of the independent

viriable.

-
I}

The following results were germane to the study,

1. Seven studies were not included in this reapnalysis because
they Failed to report information necessarv to calculate
QDE. In all seven cases, the researchers failed to re-
port the dezrees of freedon.

_ i N2
Two of the 108 studies repatﬁedig“valués.

I

3. Torty—eight percent of the 108 studies appeared in Volumas 19-25.

4, A total of 1,019 F-tests were computed in the 105 identified
studies.

2
About 23 percent of all F-tests reanalyzed prgﬁucedCAJ*
values between .0001 - ,.0099.

L

, e s2 , ) .
6. Sixty—eight percent of all (J° values fall within the .0001 ~
-0499 incurement.

\ 2 )
7. Only 1.5 percent of the F-tests pfadu@ed(@)’ values larger
than .7000.
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RESEARCH FOR THE PRACTITIONER

A common response when research is mentioned is "so
what"! We all have read research studies which address
seemingly meaningless questions or which disappoint with their
inconclusive or inaccurate findings. This can easily 1lead
one to be mistrustful of all research. To exercise caution
in reviewing research and in accepting the conclusions drawn
is a healthy attitude. It is one that insists that the
questions asked are valid and that the conclusions drawn
are significant. It is one which resists fads and seeks
truth. It is this attitude that I hope you will maintain
during this presentation. However, to distrust and discount
all research on the basis of some bad experiences would be
akin to throwing the baby out with the bathwater.

What,then, can research do for you? Why bother to come
to a presentation on research for practitioners? I suspect
that one of the reasons you've come to this session - and to
this Conference - is that you are interested in new ideas
and want to keep up to date with the field.

Another reason for an interest in research may be to
overcome the isolation in which many of us work. Media
specialists in the public schools usually practice alone,
one to a school and have few contacts with others who under-
stand the work. Contacts with fellow specialists are usually
limited to a few in-service days a year and regional meetings

or conferences such as this one. Knowing something about
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what is being done by researchers can help us feel part of
the larger whole.

It is also useful to be able to quote research findings
when proposing program changes to administrators. Nancy

Polette, in In-Service, advised using research findings to

gsell them on the value of conducting in-service

programs. They have been trained to be skeptical, to demand

proof of i1deas and research findings can provide such evidence.

You can use research to sell ideas in other ways as well.
For the last few years accountability has been a by-word in
educational circles. With the continuing shrinkage in enroll-
ment {(or stabilization in the public schools at lower levels
than the peak years of the sixties), value for dollars
expended is a significant concern. A study such as Janet

Simone's (A Feasibility Study for the Centralized ¥Yrocessing

of Print and Non-Print Materials for the Elementary School

Libraries in the Allegheny Intermediate Unit) could help

illustrate such accountability for an administrator.

The Allegheny Intermediate Unit consists of 46 public
school districts in the county of Allegheny (in Pennsylvania).
The study was limited to this area and is not generalizable
to a different geographical area, although the method can
become a decision making process for more general application.

This study utilized the survey research method with data
collected through questionnaires and telephone interviews.

The data collected was processed and analyzed by computer
using the Statistical Package for the Social Sciences. Cost
analysis showed that centralized processing, at the time of

this study, would have saved from $6.52 to $6.96 per item
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TASK VARIABLES

Problen Solving

Rule Learning

Concept Learning
Diserimination Learning
Verbal Associations
Notor Chain

Stimulus-Response
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Graphic illustration of the D-Model for selection
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over the cost of individual district processing.

Another area in which research can improve the return for
dollars and for time invested is that of selection of media.
When inappropriate media ig selected, both m@ﬁey and time are
lost. Money that should have been spent on materials more
suited to the task has been misspent. Time that a student
spends using inappropriate materials is time wasted. When
one considers all that a child must learn in his/her school
years, there is little room for a L.aphazard selection of
materiais. To improve the ability of practitioners to
select apprépriate_media for described tasks, Barbara Dompa
developed the D-Model. (See Figure One.) This model is
designed to facilitate the interaction of task, stimulus,
and learner components in the selection of media in order .
that the messages necessary to permit the development of the
learner's competencies will be discernible.

As part of this regearch an experiment was designed 1o
test whether or not there would be a significant difference
between novice librarians uging the D-Model and novice librar-
jans using selection aids in the choices made., The experimental
design was as follows:

Pretreatment Treatment Post-Treatment
Phase Phase Phase

9

Control group Gi S o

&)

Experimental group i E, M 2

The pretreatment phase was a pretest adminisfered to both

groups. The treatment phase for the control group was a
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one-hour review of selection aids. For the experimental
group it was a one-hour explanation of the D-Model. Directly
following the treatment, both groups received a post-test

in which they were asked to identify appropriate media to
meet eight behavioral objectives.

Analysis of the data generated revealed a statistically
singificant difference between the performances of the
control and experimental groups, with the experimental group
out-performing the control group. From this it appears that
an ability to use the D-Model can lead to improved selection
of media for specific tasks, and, thus, to improved effective-
ness.

Yet another use of research is in suggesting methods for
evaluating and improving media services. In today's world
of tight budgets, it is necessary that media specialists and
librarians be aware of the effectiveness of thelr programs.
One way to test program effectiveness and to enhance aware-
ness of media services is to conduct a self-evaluation study.

In 1973 David Leortscher studied media center services in
Indiana. TFor this study he prepared and administered a
questionnaire regarding services offered by the school media
center. The questionnaire was administered to teachers and
media center staffs in nine typical Indiana schools. The
questions covered the areas of accessibility, awareness,
production, instruction and consultation. Media center staffs
were asked to respond, on a scale of 0 to 3, whether or not

a service was provided and how frequently it was provided.
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Teachers were asked to respond as to whether they received
the service and to what degree they were satisfied with the

service. In general, media center staffs agreed among them-

did not agree. This research showed that in the best of
circumgstances, only about 40 to 60% of the teachers agreed
with the media staff about the services offered. (Another
interesting finding * s that individual differences among
teachers affected library use as much as did the subject
tausht.)

This research indicated that a priority task for media
gspeclalists is to ensure that teachers and other users know
what services are, in fact, offered. One way to alert them
is to use a survey liké Loertscher's» since answering a
survey can enhance teacher awareness as can a follow-up
report. As an outgrowth of his study Loertscher has developed,
with Janet Stroud, a service called "PSES -- Purdue Self-Eval-
uation System for School Media Centers”. From a catalog the
apecialist selects the survey items to use in the school. For
a fee, the user will be supplied with a reproducible question-
naire and machine readable answer sheets for each person
included in the survey. The answer sheets are analyzed by
computer at Purdue and the results are reported to the school.

In another study, JoAnn Rogers studied the effect of
teachers knowledge of media skills upon their use of
media centers. She developed the School Media Center
Fundamentals Test in order to determine whether "a relationship
exigts between possession of necessary skills, attitude toward

media formats, and frequency of use of media center resources,
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print and non-print." Her study should have an impact on the
provision and content of both pre-service training and in-service
training for tecachers, The media specialist can increase
teacher use of media center materials by providing approp-
riate in-service training.
An important group of users that should not be neglected
as one strives to increase the visibility of the media program
is students. Jacqueline Mancall has studied the resources
used by high school students in preparing independent study

.
Ty TansnTae
projects

of student papers, by a questionnaire surreying the students
who prepared the papers, by a questionnaire surveying the
teachers involved, and by interviews with the librarians.
Mancall discovered that students prefer to use monograph
materials with 1little consideration for the currency of the
materials, and that materials other then monographs and
journals must be specifically brought to students' attention.
An encouraging aspect of the study was that these students
gsaw libraries as places where they can and do receive assistance.
Instruction in the use of library/media centers is an
area that is becoming more popular for reééérch, Some time
afo, Corletwt at the University of Portland, measured library
skills as a predictor of academic success. She administered
the Feagley, Curtiss, Gaver and Greene Fibrary Crientation Test
and the Brown-Holtzman Test to a sample of 81l college students
enrolled in freshman English classes in a small metropolitan
university (fall, 1969-70 school year). The criterion of
academic success was the grade point average attained at the

end of the semester. She performed correlation analysis and
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multiple regression analysis. Her conclusions, from the statis-
tical analysis of the data, were that the Library Orientation
Test appeared valid for forecasting success in college. This
study should be replicated to extend the population to which

the findings can be generalized.

Also in the area of instruction is a study of instructional
metheds, by Clark Chie-Yuen Wong. He studied the effectiveness
of two methods of orienting college students to the Learning
[laterials Center of the Community College of Denver. He used
five groups with a total of 162 subjects and six librarians.
The criterion measures were a written gquiz and a performance
exercise, both of which had been pilot tested. He used the
Randomized fquivalent Groups Posttest Only true exverimental

design:

ASSIGNMENT AFTER ASSIGNMENT BEFORE
ORIENTATION ORIENTATION

LECTURE METHOD G, Gy
SLIDE-TAPE o
METHOD 2

Groups 1 and 3 received orientation by lecture; groups 2 and
It, by slide~-tape method. Groups 1 and 2 received the perfor-
marnice excrcise assignment after the orientation: groups 3 and
b, bvefore the orientation.

Major findings were:
1. Students receiving orientation achieved significantly
higher on the guiz than those not receiving orientation.
2. Neither method of orientation resulted in significantly

different achievement on the quiz.
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3. Students recelving the assignment before the orientation
adieved significantly higher than those receiving the assign-
ment after the orientation.

It should be noted that this study can only be generalized

to community college students.

In 1978, Helen Gothberg reported on a study of alternative
methods of teaching basic reference to library school students.
The study compared the lecture method to an audio-tutorial
method of instruectien. Audio-tutorial units included a recorded
tape, a bibliography of required readings, suggested topics
for discussion, adiitianalginfarmation sheets, a study guide
and & worksheet. The results of the study showed no signif-
icant differences in the understanding of theoretical concerns,
regardless of the method of instruction; mno differences in
the knowledge of the basic reference tools, and no differences
in student satisfaction with the methodology. However, audio-
tutorial students reported more satisfaction with their own
performance and knowledge than did the lecture method students.
A constraint on the study was contamination through an
exchange of information between the control and experimental
groups. Students 1n the lecture group believed that the
audio-tutorial students had superior notes.

In a review of research, William H. Allen analyzed trends

in instructional media research as reported in AV _Communication

Review and the Review of Educational Research during the five-

year periods of 1963-73 and 1973-77. Based on his review of

the published material concerning research, he concluded that
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three arcas receive most attention from researchers: nature
and characteristics of media factors related to the design and
development of media, and the relationship of media and

media design to learning. He reported a move from evaluative
research to research concerning the nature of media, particu-
larly that of the pictorial image.

Commonly, aptitude-treatment interaction studies have
attempted to isolate learning variables and the effect of
anpects of media upon these variables. Ann DeVaney Beckeér
has written a provocative article concerning such methods <f
investigation of instructional media and its effect on leamuing .
She comments that the stimulus-response model used 1n sucﬁ
studies introduces distertion through the experimenter's
attempt to control the intervening variables. According to
her, the S5-R model neglects the effects of intention, action
and situation as variables in the learning process. She
asserts that learning may be better described through language
than through numbers and the reduction of data %o statistics.
In place of the S-R model, Becker suggests that field research
techniques be used, such as case studies utilizing interviews,
record or document surveys, direct observation, indirect
observation and participant observation in order to provide
more relevant data. The reliability of these studies may be
checked by observing the agreemeﬁt between different observers
at different time, the agreement between different observers
at the same time and the agréeméﬁt between observations made
by the same observer at different times.

I hope that I have presented a persuasive case for the value

of research in helping us to find answers to the problems
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that face us day by day. If so, I want to maké this finzal
point: rescarch is not conducted in a vaccuum. Researchers
need to hear from the field. Practitioners should provide
feedback concerning what research is needed and concerning
the appropriateness of the research which has been done.

Only then can the contribution of research be most

appreciated and utilized.
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Synopsis

The relationship of eye movements while watching television, reading
ability, cognitive style, and mode of presentation was studied. Edighty-
five third grade children vere classified as good or poor readers
(Gateg-MacGinitie Reading Test). Cognitive style was measured by the
Children's Embedded Figures which classified subjects as field de~
pendent or independent. A Polymetric Eye Movement recorder was used

to measure attention ag children viewed seven static and seven dynamic

gegments from The Electric Company. The results indicated that the

effects of these factors varied from gegment to segment although sev-
eral overall effects achieved significance. It was concluded that
eye movement research 1s a useful tool for assessing individual

differences across imstructional modes.
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Eye Movement Research and the Interaction Between Television and

Child-related Characteristics

Research (Gagne, 1970; Salomon and Snow, 1968; Snow and
Salomon, 1968; Salomon, 1972) has stressed the importance of the
three-way interaction between the medium, the individual learner,
and the learning task. This study exemplifies what Salomon and
Clark (1977) have called a "fusion" of what had previously been
examined through linear investigations of main effects. The re-
search performed here can be described in terms of the definitien
of media research as the investigation of the psychological and
instructional effects of media on the responses of individuals.
This particular study describes, through the analysis of eye move-
ments measured during the viewing of both dynamic and static tele-
vision presentations, the perceptual analysis of individuals
possessing differing degrees of field-independence-dependence and
reading proficiency.

In perceiving, the individual constructs his world according
to both the features of the stimuli before him, and the organiz-

ation of his own cognitive structure. The gaze, as it 1s called

172

160



(Mackworth and Brumer, 1970; Mackworth and Morandi, 1967), is

~initially controlled by the display, but eventually becomes an

instrument of thought. Studying the eye movements of fiéld inde-
pendents and field dependent individuals, and good versus poor
readers lends insight into comparisons, if any, of developmental
shifts from global processing to highly differentiated modes of
perception.

Wolf (1971) and others (Fleming, 1969 and 1970) have supported
the view that '"the study of eye movements allows for an unusual
opportunity for determining the reaction of viewers to stimuli
materials." (Wolf, p. 113).

‘'he research carried out here was based on the underlying

=3

assumption that a child's eye fixations reflect his cognitive
approach to the task and that eye movements are indicative of
attending behavior. Support for such an assumption is well
founded in the literature (Mackworth and Bruner, 1970; Mackworth,
1967; Guba, Wolf, de Groot, Knemeyer, Van Atta, and Light, 1965;
Gould, 1967, 1973: Gould and Schaiter, 1965a, 1965b; Gould anﬁ
Dill, 1969; O'Bryan, 1969; 0'Bryan and Boersma, 1971; Noton and
Stark, 1971; Vurpillot, 1968). The research performed here
investigated both individual difference and stimulus-related
characteristics while at the same time examined the interaction
between these factors. The primary objective of this research

was to study by means of eye movement photography the attentional
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processes related to the organismic variables of field-independ-
ence-dependence and differing levels of reading proficier.  and

to test whether there was an interaction between these factors and

Eye movement research into the process of reading has caowerally
found that reading proficiency varies with both the ability of the
reader and the complexity of reading material (Tinker, 1947;
Taylor, 1957, 1960; Conant, 1965; Fleming, 1969; Mackworth and
Bruner, 1970; Nodine and Lang, 1971; Edelfat, 1975; Rayner, 1975).
There 1s no doubt that eye movements can provide a way of ob-
serving the relative effectiveness with which a person reads
(Taylor, 1960), Without attending to the stimuli it would be
vary difficult to process any information which in turn benefits
reading operations (Mackworth, 1972). By providing descriptive
information, this eye movement research attempted to lend insight
into possibly different response availabilities between paor
readers, bound to simple decoding, and good readers, analyzing at
higher levels up the hierarchy of word and letter recognition.

There has not been much eye movement research as it relates
to the area of field-independence-dependence although two part-
icular studies (Conklin, Muir, and Boersma, 1968; and Boersma,
Muir, Wilton, and Barham, 1969) have found differences in such
scanning strategies as track length and information search.

Originally defined by Witkin (1954, 1962, 1964, 1977), field-
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independence-dependence has been used to desecribe individual
differences in overcoming embedding or potentially distracting
contexts. Field independent persons possess a more analytic
approach to tasks, in contrast to the global field approach
characteristic of field dependent individuals (Witkin, 1962).
The eye movement indices chosen for this study served as a des-
cription of those behaviors which are normally attributed to
field independent individuals while at the same time specified
the global characteristics of field dependent persons. An
intention of this study was to assess the possibly embedding
nature of various televised stimulus segments and to examine
through eye movement analysis how embeddedness (or distract-—
ibility) may have affected the attention of field independent
and field dependent children. Of particular importance to this
study wag the ability of the television code variable of motion
to separate figure from ground. A number of arguments for action
on the screen are found in research (Fowles, 1973; Rovet, 1974;
Allen, 1975).

The appeal for research whose major aim is to examine
stimulus characteristics as well as person-related variables had
motivated this study.

Previous research comparing the various media as methods of
presenting visualized instruction had been inconsistent in its
conclusions, although it was generally acknowledged that no

significant differences had resulted in most studies comparing
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¢the effective ...+ of two or more visual media (Dwyer, 1973;
Jawison, Suppes, & Wells, 1974). Salomon (1974) suggeasted that
regearchers must look at those variables peculiar to one medium
itgelf. The importance of looking at the "symbol system unique
to each medium" (p. 386), and how it interacts with certain
learner characteristics results in more insights concerning
individualization and the nature of the medium. Looking at the
various forms of information representation and how they are
operated on by an individual is more beneficial than studying
differences across the technologies themselvms. Studies of this
sort touch the heart of the issue - "the relationship between the
way iﬁformagi@n.is exterﬁali§ represented and how it is dnternally
processed" (Conway, 1970, p. 159).

Television possesses pictorial. 7 - .«'fc, and verbal char-
acteristics (Allen, 1970). According < suie theorists (Olson,
1974; Olson & Bruner, 1974), the individual learner must become
aware of the code within a symbol system in ovder to benefit from
ingtructions. When producing a symbol system code for a particular
learner it is important to take into account the possibility that
too many irrelevant cues may also hinder learning. Rust (in
Fowles, 1973) reiterated the point that such high appeal char-
acteristices as rhythm, rhyme, and electronic bridges may be
distracting as well as attention-getting.

In looking at the medium of television, one would classify

movement as a code variable. Allen (1970) proposed the need for
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studles compAring action and non-action within the medium. He also
stressed the necessity of including individual aptitude variables
in research of this sort and advocated further investigation into
those variables dealing with the perceptual processes and how they
interact differentially toward certain media elements.

The appeal for research whose major ailm was to examine
stimulus characteristics as well as person-related variables
motivated this study.

In the nature of formative research, existing segments of the

Children's Television Workshop program The Electric Company were

examined by means of eye movement photography. By doing so
insights into the nature of the attentional behaviors of good and
poor readers, and field independent, field dependent children were
observed in interaction with televised segments from the program,
As well, the nature of the stimulus element of movement and its
resultant effect on attention was observed.

The independent factors of reading proficiency, field-
independence~dependence, and dynamic versus static stimuli were
examined in terms of their contribution to five eye movement
measures - (1) orientation time to target or the length of time
taken by a subject before making a fixation on a target area
(word or sentences) once it appears on the screen (ORILENT)

(2) percentage of fixations on target (FIXATION) (3) percentage

of time on target (TIME) (4) left-to-right movements or direct-
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ianél attack (L-»R) and (5) average length of fixation or
fixation duration on target (AVERAGE). These measures have been
used 1in past eye movement research studies which, in being se-
lected for thils research were considered useful indicators of how
persons would interact with a stimulus presentation on the tele-
vision screen, (particularly one involving "reading'). These
indices provide information as to whether and how an individua.
is directing his eye fixations to targets on the screen, and also
furnish insight into the affects of stimulus variables on eye
movements,

In light of the literature concerning field-independence-
dependence, reading proficiency, mode of instructional present-
ation, and eye movements, the following objectives or research
questions were formulated:

1) By means of eye movement data, to gain more insight into the

relationship between field-independence-dependence and reading

proficiency.

2) By means of eye movement research, to determine the effects

and poor readers and field independent and field dependent

individuals.

3 ns of eye movement research, to further investipate

differences in perception between good and poor readers.

4) Utilizing eye movement research, to examine perceptual

differences between fleld independent and field dependent persons.
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The general objective of this resecarch study was the

following: Igﬁchg,;ipe,qf7qum§;i§e_gtiqug;ngrfiglﬂ,rggea;;@

using eye movements as a dependent variable, the research was

performed in order to acquire more knowledge about the commun-

ication process between the medium and the individual.

It was hypothesized that good readers, field independent
individuals, and dynamic stimuli would : :1d the more proficient
and analytical scanning strategies exeu, lified by significantly
faster orientation times to print, a significantly greater per-
centage of fixations on the target words, a significantly ' zer

of directional attack on target, and significantly shorter

durations of fixation.

Method

Subjects

girls) from eight elementary schools in the Scarborough, Ontario,
Board of Education. The Ss were chosen according to their com-
prehension scores on the Gates-MacGinitie Reading Test, Primary C,
Form 2 (1964). The test scores were obtained by examining the
individual record file for each grade threc student *: the normal
stream for each school.

Those students scoring at least one and one-half standard

deviations above or below the Borough mean reading score vere

17

‘H‘



O

ERIC

Aruitoxt provided by Eic:

respectively assigned to good readar and poor reader groups. The
Ss consisted of 41 good readers (15 boys, 26 girls) with a4 mean

reading score of 40.82 and a mean grade equivalent score of 5.63,
and 44 poor readers (27 boys, 17 girls) with a mean reading score

of 10.93 and a mean grade equivalent scorz of 1.76.

A Polymetrics Eye Movement Recorder (Model V-1164-1) was
used to record eye movement patterns (EMPs) in this study.
Mackworth (1967) provided a detailed descript’un of this line-
of-sight recording equipment. Utilizing the corneal reflection
method characteristic of this apparatus, a spot of light super-

imposed over the stimulus field was produced. These eye spots

o

were recorded by a vide. mera as the Ss viewed the “imulus
field on a nine-inch tolevi< on screen housed at er vel
approximately two feet from the subject. The location ov eye

spots was transmitted as digital signals to a PDP-? computer.

o]
t
o
=
=
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Materials

Segments from the Children's Television Workshop program

The Electric Company (TEC) were used as a stimulus material. It

was necessary to produce a stationary presentation from the
already existing éynamic segments in order to assess possible
differences in the quality of eye movements between dynamic and
static modes of presentatioen. Doing so involved "freezing” the

moving segments at particular intervals, juxtaposing the frucen
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bite (or segments) Ln the same order as that of the dynamic pre-
sentation, and dubbing the identical voice track over the
tesultant visualse. This method insured maximum content comp-
arability between the two presentations.

A dynamic and a static presentation were created consisting
of scven "bits" or segments each. 1In the nature of formative
research, the segments were chosen for their individual stimulus
qualities (e.g. computer or electronic bridges, animation, dis-

tracting versus non-distracting field).

Procudure

Administering the CEFT

The. Childien's Embedded Figures Test (CEFT) was admin-
jsvered ind ridually to all Ss to assess cognitive style. A
standardized procedure for administering the test was outlined
in the Manual (Witkin, Ottman, Raskin & Karp, 1971). For the
purposes of the analyses carried out 'n this study, a mean split
was pevformed to divide those Ss who were considered field
independznt (FI) from those who were field dependent (FD).

Eye movement recording procedure.

Subjects entered the eye movement laboratory individually.
The eye ..ovement recording device was explained to the Ss. They
were told that the E was intcrested in monitoring their television-
watching and that by allowing the ¥ to do so, they were contri-

buting vo the botterment of television programs for all children.
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The next task was to assure that each 5 was in an appropriate
and comfortable position for viewing the televisdion set. The
height of the chair was raised such that the 8's forehead would
rest comfortably on a headrest attached to the equipment. A
bite-bar was utilized to minimize any head movements of the Ss.
Each § also had an elasticized sweatband placed around his/her

o]

head for the same purpose.

Once in a proper position for watching television, calibration

oi. the recording equipment took place. To calibrate, Ss were
asked to lool at four corner dots and a center dot affixed to the

blank t--tavisien acreen. The recording equipment was then
g equip

approy izweiy adirsted.

Each subject viewed the two siumulus presentations--dynami-=
and stati~, The order of presentation for each S was previously
determined with the ald of a table of random numbers. BRetween

presentations each § was given a two-minute roat.

Scoring procedure.

As outlined previously, five eye movement measures were

chosen for investigating the questions and hypotheses of this

Before measuring the eye movements, it was necesszry Lo
specify the criterion for defining an eye spot as a '"fixation"
for the purposes of this study. Taylor (1950) points out that

the average length of fixation feo: a third-g .ider is .28 seconds
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(or 280 milliseconds) per eye spot. Owing tu the fact that sub-
jects in this expérimeﬁﬁ‘includéd children reading at levels as
low as grade one, it was decided to establish .10 seconds or 100
milliseconds as the minimum amount of time necessary for an eye
spot t. @ ° . .. ideved a fixation,

Befoie analyzing the data, it was necessary to iunsure
validity ¢f the measurements by eliminating defective recordings.
Upon completiug the data gathering, the video tapes of each
subject's EMPs werc reviewed without knowledge of the character-
istics of that particular subject. Those segments lacking in
callbration, as indicated by the eye spot being off the: center
spot of the screen following the termination of a sepment, were
excluded from analssis. This elimination proces: led to a
possible =ituation in which for one particular subject there may
have been only one or two good szgments from which data could be
analyzed., The program used in the final analyses comprised the
necessary measures for the handling of missing data.

Preparation of Data for Analysis

:55 the eye movement patterns, information as

o~

In o oL ass

to the exu e and location of each target was provided as data
to the PDP-9 computer. The targets within each stimulus segment
word or group of words, and the target field in which the

coment measurcments  ore made consisted of a four-sided

su.rounding these words., Targett.n;, the dynamic segnents
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consisted of either targetting certain areas during the present-
ation where a target letter or word would lie at a particular
point in time (e.g. Try, Dry, Shy) or targetting a larger area in
which whole words or sentences would appear (e.g. the Princess and
the Frog). Targetting the static segments consisted of a similar
process in which the ummoving words or letters were targetted for
their position on the screen. Targetting constituted transmitting

a pulse from each corner of a target to be changed to numerical

T

coordinate information in th computer (in the same manner as an
S's eye spot). Once this information became computer data, the
location and analysis of subject data, already stored on computer
tape, was carried out on the eye spots occurring within the time
of target appearances. With the time and coordinate information
availavie within “he computer, a serizs of programs reduced the
data 1n terms of the five eye movement indices of inte~-=t to this
studysaafiénﬁacicn times (in thirtieths of a suecad), . .ixations con
target (as a percentage), time on target (as a percentage),
average duration of fixation (in thirtieths of a second), and
left-to-right (L-—»R) movement (as a percentage). The eye nove-
ment information was identified and categorized for each segment
and subject. 1In the final analysis only data from the stimulus
first presented to a subject (dynamic or static) was utilized in

the calculations.

w

=~ Statistical Treatment of Data

A regression procedure was used specifying the analysis of

5 15 | -
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variance model. The partlcular program utilized was taken from
the Statistical Analysis System (Service, 197.2).
The program applied the method of least sguares in fitting a

linear model to the data. The variation attributable to eqach of

1

the independent variables in the model (treated as classification
variables) was examined as were the interactions of these variables

ependent or eye movenment m... :2res. Treating the

o
e/
(s
fo
1]
ny
(o]
<
]
(o9
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variables as independent of cach other was of concern to this study.
For this reason, the partial suiw of squares was the source of
variation examined. The data analyzed was that available from each

or static condition,

[l
I

subject classified under either the dynam:
good reade: or poor reader category, and field independent or field
dependent classification.
Results

Regression analyses were calculated for edcl segment (referred
to as ALL) as wel! as an overall analysis averaged over all segments
together (MODE-AVERAGE). To account for the possibility thet
differencer or lack of iifferences in the dependent measures could

e due to long exposure to a stimulus, a regression analysis on

o

information gathered during the early seconds of a segmoent's

exposure was 2xecuted (INIT).

1) Orientation Time

Mode=Average data gathered throughout the scgments revealed

P

the only significant differences for this measure. Cood readers

did orient significantly faster than did poor readers (F= 5.07;
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P 05). Significant diffe ces were found betwe:n fi.. o

b4y p € LUL) and

-~y
L

independent and field dependent subjects
Letween males and females (F=5.49; p¢.05). Field independent
subjects oriented to the target wo.ds significantly faster.
Male: .lso possessed significantly faster overall orientation
tirizs 7' uough in one particular cartoon segment girls oricnted

rds (F=4.92; p <.05).

o

signiflcantly faster to the target w
Orientation time measures yielded three-way interaction and

only on averaging data over all segments. The interaction of

CEFT x SEX varied significantly with the presentation mode

(F=4.63; p<.05). The dynamic mode yield the shortest orien-
t'rion time for both field dependent boys an’ girls.

iguificant

m&

The intermction of READ x CEFT x SEX was also

(F= 6.30: p <.01). Both male and female, field dependent, good
readers had the shortest mean orientation time.

Mode of presentation also varied significantly with the

combination of both READ x CEFT (F=13.69; p< .05) and READ x

-SEX (F=3.17; p <.05). Shorter orientation times were disco-

vered for field dependent, nood readers in the dynamic condition,
while female gcou ceaders also exhibited the shortest times in
the dynamic condition.

Dﬂ

T4
lw—‘

Significant differences in percentage of fixation on target
between [ield independent and field dependent subjects were

-

discoveruvd in one segment (F=4.07; p<.05) where field indepen-
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dents were characterlzeo as having more fications on target.
Data for mode of presentation «lso confirmed the hypothesis

on another segment for both ALL (F=4.57; . ¢.05) and INIT
(F=6.34; p<?-D5) data, The percentage of fixations on target
were not sgubstantially differenct across modes for the other

segments and averaged over the segmerts., Significant differences
did occur between mz:: and female on one segment (different
than the above two segments) for ALL (F=4.38; pa<-DS) and INIT

data (F=4,80; p<’_D5); In both cases girls fixated on target

o

worcs egignificantly more than did boys.

One segment uncovered a READ x CEFT x PRES interaction

(ALL = F=5.66; p<.05) with the combination of poor reader x

[

field independent x dynamic, demonstrating the largest percentage
of fixations on target. TFurthermore, two-way READ x PRES
(F= %.83; p¢.05) led to significant findings when data was

Goevaged for the segments taken together and only on INIT data.

Time

Data for twoe different segments (one for ALL data F=5.75;
slgnificantly different percentages of time on target between
good and poor readers. DBoth results suppurted the hypothesis.

On eyanining Mode-~Average data the hypothesis calling for fcading
proficiency differcnces on this measure was not copiirmed.

Significant differences between he dynamic and static

segments were revealed for ALL data or oov segmen: (Fs= 8.63;

sh g
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pf.Oi); In this particular case it was the static rather than
dynamic presentatlon that resulted in morc time spent on the
target words.

Mode-Average data, on examining whole segments, resulted in
significant male/female times (F=4.95; p ¢ .05). Girls spent a
significantly greater percentage of time on targets than did s,

CEFT % PRES was significant for one-segment (F= 10.08; RS BN
with the combinations of field=independent static and fiela:
dependent dynamic resulting in greater percontages of time on
target. |

Left-To-Right Directionality (L-*R)

Significant results in an opposite direction than that
predicrod were found in early fdata for one particular segment
(F=11.42; p¢ -Cl). As well, early data for the same segment
revealed that there was a significantly larger percentage of left-

to~right movement in the dymanic presentation (F= 8.65; p¢ .0L).

Average Duration of Fixation

In both ALL data for ome particular segment (F= 4.46; pg .05)
and averaged across segments (F=5.18; p< .05) field independent
subjects possesced larger fixation durations. Early data for two

different segments showed that the static as opposcd to the dynamic

i

presentacion did indeed lead to larger . .:ation durations (F= 6.35;
p<.05) in ope segment, while boys' fixaticns on target were
si,rificantly largcr than girls' in another segment (F=6.60;

p¢ .05). ALL data on one particular cartoon segment lead to

ERIC 176
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significant CEFT x PRES (F= 5.54; p{.05) and READ x PRES
(F=3.83; p<¢.05) interactions. CEFT x PRES was also significant
fur Mode-Average dai.. (ALL - F= 3.80; p¢.05). In buoth cases

the shorter fixatin- . nrations were churacteristic of field

independent sub: s - ie.oing the static condition.

The folluv:. i~ 1= a0 interpretation of the rasults as they
relate to the more general research objectives asked of this
study.

1. 38y means of eye movement data, to gain more ingizht into the

Past research has indicated that field-independence—depen-
dence was not closely related to the verbal component of reading.

From the perceptual analysis performed here, there was very little

evidi ace to suggest that field-independence~dependence was related

to ibe ermeptual - omponent of rcading proficiency (at least on

cribe reading proficiency in

1
e

the eve m:vemeint measures used to de
this research). Although there may b2 communality on other mea-
sures between those leaning toward high reading proficiency and
field independency, eye movement data In this study sevealed little
evidence to demonstrate that good readers werce good readers because
they possessed a ffeld i :dcpendent cognitive style. Naturally

such an influence is limited to the eye movement data in this
particular study, but it does raise the question as to what is the

link between the two variables.

o | 1R 7
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By means of eye movement research, to determine the etfecks

movement on the visual patterning of good

-
| js]

of the media elenen

and poor readers and ficld independent and field dependent

i

The media clement studied here was the dynamic versus static

quality of the medium of television. It had been purported in the

T

“hat the dynamic

earch

'].IT'\

literature with litcle supportive res

alities of television were a useful aid in attracting and main-

W
=

taining attention to the screen. Gross (1974) and Allen (1975)
believed in the nssecntial information — relawving nature of the

-ode of instruction. Studying the dynamic versus stdtic quality

iyl

essentially an investigation into the cuds ol the medium of

£
i

television.

ulus

Lﬂ

It appears from the cata that in a rather complex s

presentation the dynawir mole did prov.e co be beneficial in the

cage of a few of the eye » .» 0 me sares while in another more
slow-paced animated segment the static presentation lead to more

time being spent on the target words. In another segment in which

ormed in a left-r -right manner by means of ani-

m
i}

sentences wvere
mation, left-to-right sconning patterns were reinforced.

jenerally, the visual cueing characteristic of dvnamism within

”“‘.h

ttie medium of television did not result in manv significant
differences in viewing patterns as measured by the eye movement
indices of this resezrch. The auditory component of the stimuli

as Mock (1975) indicated, the

may have diminished differenc
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audltory channel is a very scrong cue as to vhere to look.

The general lack of significant findings in Interaction with

resentation mede s=ems to negate the possibility of visual

=

supplantation. The results of tnis research suggests that move-

ment was not necessarily an esgsential aid to particular reading

or field-independent-dependent groups. Information as to where

significant differences and interactions did in fact occur as a

result of movement or lack o

fr

it should be exploited as E

I

of instructional assistance to particular viewers.

3. By means of cye movement res:arch, to further investigat

i

differences in perception between good and poor readers.

The results suggest that readers were only differcentiated

iz the presence of particular qualities of a stimulus scgment.

As Rayner (1975) and Conant (1965) believed, it would appear that

text not individual hypothesis testing determined eye movement

patterns.

Cuestions which come to mind as a result of the analysis

include the following: Was supplantation responsiible for matching

the eye movements of poor readers with those of good readers?

Was it good readers' "sampling" (Wiener and Cromer, 1967) of the

target that resulted in similar eve movements to those of noor
readers in many instances? Weve the stimull net cuciting cnough
to hold the attention of good readers? Were some of t'i» segment

not visually complex enough to allow for differences between the

two groups ? Resecarch questions such as these could be examined

14

i}
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by strictly producing segments geared toward such an investigation.

The rerults of this eye movement study did not support pre-
vious claims that good readers exhibit shorter durations of fixa-

tion whan reading In more cases than not, they not only paused

‘[]”1

as leng when on target but also spent more time on the words than
did poor readers., The findings related te the effects of dynamic

em to weaken the supplantation argu-

[yl
rr:u

versus static stinmuli also

ment as it relates to readers.

qualit s of particular segments that resulted in any differences
hetween the two reader groups. Further analysis into isolated
elements of thesc segments would yield information as to the

possible oceurre f common elcments that differentiated the

ﬂ:l‘

groups. Knowledge such as this would be uyseful to instructiounal
media designers.

4. Utilizing eye movement research Lo examine the perceptual

Lﬂ\

uependent persons.

differences between field indeper "ent and f..

Simdlar to the results related to reading rroficiency, therc
existed rather segment-specific eye movement differences invol-
ving field-independence-dependence. In vne particular segment and
for Mode-Average data, field dependents did pause s ignificantly
longer when on target as thev made an atiempt to decode the words.
Theze results were supported in the literaturce by claims of cogni-

tive delay and the global {ield depenuent style of processing,

while the shorter durations were more characteristic of the focusing

RS



in aﬁlnlyt;ig mde of field lndepondent incllviduals.

The quest lop arises here ag to whether the lack of significant
di ffertences 1s caused by individual or selmulus properties. Arc
qualitieg of the stimydus supplanting operations for fileld
dependents or bor Ing fdeld independ ents? Are the stimuli not
embedding erough to diffe rentiate betweea the groups?

The shorter cdurations of filxatdon imvelvimg field independent
subjects (ac least Eor one segmenat and f[or Mode-Average data) seem
to support: a fdield independent sampling process that suggests
that, characteristic to their style of processdng information, field
indep endent individuals spend time comparing target with non target
arens as Chey attempt to find meanirag #n a stirmlus complex.

It appears from this study thae the task and its inherent
Qalities vere vhat made dight of thre cogiltive style differences
indlviduals pogsessed. [Furcther s tudy of these stimulus—-specific

elenents is ong dire ction whetre futizte re search could take aim.

Future Resey xichr

Of the qugstions posed by this tescarch, the one which stands
out 15 that which asks whethetr eye movemmts are stimulus or
persop~specl fic . The resesrch pexfomed Bere did lend insight into
the problem as main effeccs and Interac tions were examined. The
data indicates that dnddividual qualities of eacl segment played a
large part in where the subjects were Looking. Further study of
the se stipulus specific elements s one (dArection where future

resoarch could take 2alm- As Olson (1974) and o thers suggested,
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we must rescarch In depth the code or syntax of partleular med Lum,
More knowledge should be ascertained as to the effects of specific
cueing devices, particularly auditory cues. Research comparing
EMs, eliminating the voice-over, would no doubt yield worthwhile
informatcion as to the effecis of the visual cues. The auditory
component may have been the sole channel from where some of the
subjects received information that assisted them in analyzing
the field.

From the results of this study it appeared that in more cases
than not the dynamic stimulus did not make a difference in the eye

movements. If an asymptotic level was reached where the dynamic

stimulus did not serve as 4 cueing aid, what was that level? Further

research ought to concern itself with such a question. In other
words, was there a level at which dynamism ceased to be beneficial

and became an information processing hindrance?

Further study of EMPs as they relate to cognitive style variables

ought to be performed. Resultant information would be useful to
instructional designers and those researchers exploring the area of
cognitive style. Other organismic variables including anxiety,
stage of development (& la Pilaget or Bruner), or locus of control
could be included in such investigations.

Although many studies exist in this area, complete information
concerning eye movements and reading has not been totally uncoverad.
Recent research (Mitranl, in Edelfat, 1975) has suggested that gooad

readers 'read" during saccadic EMs. Information such as this is
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useful 1n interpreting results although further exploracion is
needed in this areca to substantdate his findings.

Not specifically compared, varying results were acquired
batween ALL and INIT data. What hapﬁgnEd to the attention of
subjects as they viewed a segment over time was a factor that must
be taken into consideration when studying individual differences
and different modes of instructional presentations. Further
research into the most beneficial length of time for the exposure
of a stimulus presentation ought to be investigisted keeping
attentional factors and pacing of a segment in mind.

Finally, sex differences as they relate to eye movements, the
medium and organismic variables ought to be investigated further.

This study produced some interesting main and interactive sex-

rolated effects. However, 1t was one of the few EM studies to have

done so. Many organismic variables have been correlated with sex,

but it is rare to find an EM study which not only differentizted the

"looking' behaviors of males and females, but also correlated these

EMPs with other measures.

Educational Implications

Implications resulting from EM data surrounding organismic

variables as they stand alone and in interaction with other factors
telated to the medium of television are useful to those involved in
instructional design. Application of theory into practice need not

be made solely to the medium of television, but gan alsc be applied

to other methods of communication (including the teacher) that are
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avaiiable in the teachlng=learning cnvironment. Knowlng chat
qualicies of a stimulus field may evoke certain EM responses in in=
dividuals, with a further investigation into the elements of these
stimuli, instructional packages can not only be designed so as to
take advantage of these attention-getting and maintaining devices,

to the perceptual style of infor-

o

but can also be paced accordin
matlion processors., Although it was found that the dynamic mode
produced positive effects for some individuals while negative results
for others, generally there were no significant differences due to
mode. Information such as this is uza2ful to those who have only
looked ‘at movement on the screen as a positive characteristic of the
medium. Instructional materials designed for certain individuals
might best be produced avoiding what may prove to be hindering
devices.

As the National Ipstitute for Education Report (Gibbon et al,
1974) suggested, 